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ADVERTISEMENT, 


As I proceeded in this work, I felt more and more at 
every ſtep, the neceſlity of giving plates to it. I have 
made them apart, that no one may be obliged to buy 
both books, when perhaps he needs only one, I 


have quoted them on the margins here, that this book 


may have the help of the plates, and the plates, in 
their turn, the explanations of the book : but every 


reader will perceive with one glance, that they are 


quite independent of each other; indeed the book 
is written, as it was at firſt conceived, not needing the 
plates, yet not the worſe for having a neat ſyſtem of 
drawings joined to it, 


„„ 1 4.5 ep l 


- 


* 


Br 2222p LcÜ!—— —— 


CONTENTS. 


BOOK I. 


OF THE BONES. 


6 


CHAP. I. 


OF THE FORMATION AND GROWTH OF BONES. 1. 


* 


His ronr of the Doctrines of Oſfification, 
Phenomena of Oſſification, ts Ml 0 
Blood Veſſels and Abſorbents of Bones, and Proofs of 


the Depoſition and Reabſorption of the Boney Matter, 16 


Nerves of Bones, and Proofs of the Senſibility of Bones, 17 
The Proceſs of Oſſification deſcribed, ll, 19 


I. The various Forms, and numerous Points of Of 
fication, = — — Dd „„ „ 
2. The Heads and Proceſſes of Long Bones, = 2 
3. The Cavity of Long Bones, 


- 22 
4. The Cancelli, — - - - ib. ; 
5. The Marrow, F 23 


vi CONTENTS. 


| Page 

6. The Lammelle, or Bony Plates, - - 5 
7. The Holes of Bones, - — - 25 
8. The Veſſels, — - 1 8 26 
9. The Internal Perioſteum, - - 27 
10. The External Perioſteum, - = — ib. 
11. The Cartilages, r 29 
The Callus and Regeneration of Broken SR 31 


CHAP. II.—OF THE SKULL IN GENERAL. 35. 


Importance of the Anatomy of the Skull, — 35 
The Tables and Diploe of the Bones of the Skull, 36 
Enumeration and ſhort Deſcription of the Bones of the 
Cranium, - - — - — 39 
The Sutures, - - - - - *;, 26 


Remarks on the Formation, Nature, and Uſe of Sutures, 41 


CHAP. m. DESCRIPTION OF THE INDIVIDUAL BONES OF 
THE SKULL. 52. 


Os FRONTISs, — = * 2 4 be 52 
1. Superciliary Ridge, ory -. 
2. Artery and Nerve, — — ib. 
3. Angular Proceſſes = - 54 
4. Naſal Proceſs, <« — 5 ib. 
5. Frontal Sinuſes = — - - 55 
6. Frontal Ridge or Spine, - * 58 
7. Orbitary Proceſs, _ - — 59 

Os PARILTALE, 8" = — — A ib. 

Os Occir iris, - _ wp. 62 
1, External Surface, 388 Se ib. 


1. Tranſverſe. Spines, - — ib. 
2. Crucial Spine, — 323 63 
3. Poſterior Tuberoſity, — - ib. 


11. Internal Surface, * 8 E ib. 
1. Great Internal Ridge and Tentorium Cere- 
bello Superextenſum, = ib. 


2. Hollows of the Occipital Bone, ib. 
* Proceſſes 


CONTENTS. 


Proceſſes of the Occipital Bone, 


b 2 


69 


73 
Os 


1. Cuneiform, „ 
2. Condyles, «none - ib. 
Holes, - — - - ib. 
1. Foramen Magnum, V 
2. Hole for the ninth Pair of Nerves, 65 
3. for the Cervical Vein of the Neck, ib. 
4. Common Hole, — a ib. 
Os 'TemroRts, = - 5 — 65 
| Squamous part, - — 66 
Petrous part, — - - - ib. 
Proceſſes, 
I. Zygomatic, = — ib. 
2. Styloid, — — — 67 
3. Vaginal, - „ 
4. Maſtoid or Mamillary, 68 
5. Auditor, - ib, 
Holes, | 
For the Ear, 
I. Meatus Auditorius Externus, 
2. Internus, ib. 
3- Small Hole receiving a Branch 
from the fifth Pair of Nerves, 70 
4. Stylo-Maſtoid Hole, - ib. 
5. Hole for the Euſtachian Tube, ib. 
For Blood Veſſels, 
1. For the Carotid Artery, - 7 
2. For the Great Lateral Sinus, 
called the Common Hole, as 
formed partly by the Tempo- 
ral, partly by the NA 
Bone, — 72 
3. Small Hole on the outfde of 
the Temporal Bone, - 


vii CONTENTS. 

Page 

Os ETHMOIDES, | 
1. Cribriform Plate, - 2 / 


2. Criſta Galli, - ib. 
3- Naſal Plate, or Azygous Proceſs, - 74 
4. Spongy Bones, - — + os 
5. Orbitary Plate, or Os Planum, 76 
6. Os Unguis, = „ 
| 7. Cells, — - - - - ib, 
Os SPHENOIDES, e - 77 
Proceſſes, - &". 
1. Ale, — - - ib. 
2. Orbitary proceſs, - — ib. 
3. Spinous proceſs, - - ib. 
4. Styloid proceſs. — — J9 
5. Pteregoid proceſſes, 3 
6. Azygous proceſs, - - 80 
7. Clynoid proceſles, 3 
1 Anterior, — - ib. 
Poſterior, — ” * 81 
Cella Turcica, and its Cells, 2 „ 
Holes. 
1 Foramen Opticum, - 2 
2.— Lacerum, — ib. 
3. Rotundum, 3 
4. Ovale, - - - 84 
5. Spinale, ib. 


6. Pteregoid, or Vidian Hole, 85 


CHAP. IV.—BONES OF THE FACE AND JAWS, 35. 


Ozsa Nast, - - — 2 * 86 

Os Uxcvns, - - - pc = 

Ossa Max LLARIA SUPTRIORA, - - 87 
Proceſſes, 

1. Naſal, - 5 88 

2. Orbitary, - - ib. 

3. Malar, - — ib. 


"Tn" = aff * 3 * 1 * Y — w PP. 4 * * 
8 p * a «7 ö 4 A » FFP 4 N + =&- \ = * A * * - . * L. * 
- WES AG. * = bo a 6” fed. 1 - Oz a * SK . X 8 „ . a 4 by 
rene F "©£ p , - « 
* 


CONTENTS. ix 


Page 

b 4. Alveolar, — - 89 

5. Palate proceſs, $2826 ib. 

Antrum Maxillare, or Hi Tre, — 90 
Holes, 

1. Infra Orbitary, — - 92 


2. Foramen Inciſivum, or Anterior 
Palatine Hole, nb - 93 


3. Poſterior Palatine Hole, - ib. 
OssA PALATI, 3 * 2 
Proceſſes, 

1. Palatal Plate or Proceſs, Wo ib. 

Middle Palatal Suture, . 95 

Tranſverſe Palatal Suture, — ib. 

2. Pteregoid Proceſs, — ib. 

3. Naſal Plate or Proceſs, - = 96 

4. Orbitary Proceſs, 8 

Palatine Cells, „ - ib. 

OssA SPONGIOSA or LURBINATA INFERIONA, - ib. 
Vokk Rz, — 3 S „ 00- 

Os MaALx, - — - - . 99 
Proceſſes, 

1. Upper Orbitary, — - ib. 

2. Inferior Orbitary, — 

3. Maxillary, - - ib. 

4. Zygomatic, - 100 

5. Internal Orbitary, 3 

Os MaxiiL= INFE«IORIS, — — ib. 

Proceſſes, — - oe 

1. Corono'd, - 5 ib. 

2. Condyloid, = - 102 

3. Alveolar, = - — ib. 

Holes, : 


1. Large Hole on the inner-fide for the 
entry of the lower Max llary Nerve 


and A tery. — 3 104 
2. Mental Hole, — = ib. | 


CHAP. 


= 
wy 


. 
- ww 2 * 
* 
— a” > > —-< - 
— — 


— 
2 
. 


— 
I en er 


——- 


\ > — 
. ˙¹ wuddi . £2 aig 


* 


CONTENTS. 


VIZ. 


OF THE SPINE, THORAX, AND PELVIS, 


I. Or THE SPINE—— General View of the Spine——its 


motions ——and the Diviſion of the Vertebræ, 105 
General Deſcription of a Vertebra, — 107 
I. Body of the Vertebra, 3 

2. Articulating, or Oblique Proceſſes, 108 


3. Spinous proceſſes, - - ib. 

4. Tranſverſe Proceſſes, — - T09 
Vertebræ of the Loins, - 3 
Vertebræ of the Back, . 110 
Vertebræ of the Neck, — - IIL 
ARC - - G2. : 
Dentatus, — — - 116 
Medullary Tube and the Paſſage of the Nerves, 117 

| Intervertebral Subſtance, — — 118 
Motions of the Vertebræ, — — 120 


II. Or THE ThokAx, 
i. Of the Ribs. 

General Deſcription of a Rib. -Diviſion 
of the Ribs into true and falſe Form of 
a Rib, and place of the Intercoſtal Artery, 121 

The parts of the Rib, as the Head, Neck 
Surface for articulating with the Tranſ- 
verſe Proceſs Nature of the Joint and 


Motion of the Rib Angle of the Rib, 123 124 
Size and length of the Ribs The Cartilages 


of the Ribs, — W 125 
ii. Of the Sternum, and its three parts, - 126 


III. OF 


CONTENTS. x 


Page 
III. Or THE PrTvis, 3 - - 129 
' 1. Os SACRUM,  =— - - 130 
ii. Os Coxrcis, - - 133 
iii, OssA INNOMINATA, | 3 134 
1. Os Itium,. or Hauncn Bone | 
1. Ala—Spine— Spinous Pro- 
ceſſes, anterior and poſterior----- 
2. Dorſum—3., Coſta—4g. Linea 
Innominata = 135 136 
ii. Os Iscyrum, or H-BoxE 
1. Body ——2, Tuber—— 3, Ra- 
mus, - — 137 138 


111, Os Puß fis, or SHARE-BONE—— 


Body Creft Ramus, ib. 
Recapitulation of the chief Points of the 
Anatomy of the Pelvis, - „ 


Size of the Pelvis in Man and Woman, 140 
Remarks on the ſeparation of the Bones of 
the Pubis during labour, 3 


CHAP. vi. - BONES OF THE THIGH, LEG, AND FOOT. 


I. Femvs, - - - . 147 
1. Body, - = - 148 
3 — - — 149 
3. Neck, - - - ib. 
4. Trochanter major, - — 150 

5. Trochanter minor, = - „„ 
6. Linea aſper +« * = - - = 151 
IJ. Condyles, <q - 3 

II. TI BIA, - - — — — 153 
1. Upper head, 9 = 5 -. ib. 
2. Body, — - = 154 


3. Lower Head—Inner Ancle - - 155 
| III. Fur 


* xii p CONTENTS. 


III. Fru, — — — — - * — 


1. Upper Head, - > il. — 

2. Lower Head Outer Ancle, wii a 
IV. 3 PATELLA, or KNEE-PAN, w ſh ; 
V. Tarsvs, or InsTEr, A f 
I. Aſtragalus, - ny. 8 : 
2. Os Calcis, * Fe 8 ; 
3. Os Naviculare. — 3 Y 
5. Cuneiform Bones 5 
* Os Cuboides, -, — m * 3 
VI. Murdrapive and its five Bones 8 x 
VII. Tots, —Seſamoid Bones, - — — : 


- 
* 


nn 
2 we. 


— 


CHAP. vn. BONES OF THE SHOULDER, *ARM, AND HAND. 


b — - 

. 

142 FL 2 SI 
* 


I. SHOULDER. 
1. SCAPULA, or SHOULDER-BLADE, - 166 
1. The flat fide of the dcapula, 167 
2. The upper flat Surface, 168 
3- The Triangular Form of the Sca- 
pula,— Coſta—Bafis, - - 
4. The Glenoid, or Articulating Ca- 
ll... » 4169 


„ 5 Ee DEMS NS 6 
* * 


5. The Neck — 170 
þ 6. The Spine, - - — ib · 
7. The Acromion Proceſs, — 
1 8. The Coracoid proceſs, = = 
ii, CLAviIcLE, or CoLLak Boxx, - 
Þ . The Thoracic End and Joint, 173 


2. The Out-r End, and its union 
with the Scapula, oh - db. 


III. Ak. 


— ——— 
— — ¼́—— eo 4 


— —— ꝓ — — — 


** 
4 
6" 
vp 

,” 
FY 
* 
Oy 
* 
* 
* 
0 
IS 
TI 
J. 
1 
5 
-ol 
> 
. 
7 = 
Y 
AM 
2 
1 


1 r % 
Crue OTE 2 $ > ie 11 


P 
* * 


OP] 1 
£ Med r 


CONTENTS. 2 


\ Pa 
H. An. „ 
Os Hunenr. 3 = _— 173 
1. Head, — — — 174 
2. Neck, - BO” EE * 
3. Tuberoſities, - - ihe 
4. Groove for the Tendon of the Biceps 

muſcle, - — 174 
5. Ridges leaingtoth cancer. w=:- 
6. Condyles, — 176 

7. Articulating ſurface for ths Elbow- 

joint, and general explanation of the 
n 

8. Hollows for the Olecranon and Coronoid 
Proceſs of the ulna, — — ib» 

III. UrtsA& AND RApros, « O90 ib. 
I. Uixa, — — - = 178 
1. Greatet Sigmoi8 Cavity, formed * 

1. Olecranon, — - ib. 
2. Goronoid Proceſs, -« *_ 

2. Leſſer Sigmoid Cavity for receiving the 
Head of the * — — 179 
3. Ridges, — — — ib. 
4. Lower Head of the Uns, 4 ib. 


5. Styloid proceſs of the Ulna, — 180 

II. RavDivs, « — — - ib. 

| I. Body, = — "I ib. 
2. Upper Head, < 2 — 181 


4 Neck, 3 2 4 = ih 
4. Point for the Ny &f the "REAR 
Flexor Cubiti, - — ib. 
5. Lower Head, - 5 = ib. 
IV. Hand and Fixe AS, — = - ib. 


General Explanation of the Hand and Wriſt, 
Carpus, Metacarpus, and Fingers, 182 
8 I. Cakrus, 


1 zip CONTENT S. 
I. CAxrus, or WRIs r, - 
I- Row forming the Wriſt, «+ — 
1. Os Scaphoides, _ = - 
2. Os Lunare, « * hn £ 
i 3. Os Cuneiform, - 
4. Os Piſiforme, — — 
2. Row ſupporting the Metacarpal Bones, 
1. Trapezium, — — 
| 2. Trapezoides, = — = - 
N | 3. Os Magnum, 1 
| Fa 4. Os Unciforme, 93 
II. Metacarpus, 2 5 R 
| III. Fingers, — Wt - | 
— F.. .......k.k.;ñꝛ —— 1 
BOOK IL : 


OF THE MUSCLES. 


CHAP. I- usclLEs OF THE FACE, EAR, ANDIEYE. 


N bh ent - 8 q 2 E 1 * 5 E pet +: - 
ͤ - cop nr RS 


| I. Muscrxs or TaHE Facx, 2 - - 191 
: I. Occipito Frontalis - - ib. 
1 2. Corrugator Supercilii, — „ „ 
| 3- Orbicularis Oculi, or, Palpebrarum, 194 
l 4. Levator Palpebræ Superioris, - 195 
| II. MuscLEs oF THE NosE AuD Mouth, -« 196 
| | 5. Levator Labii Superioris, et Alz Naſi, ib. 
f 6. - proprius, = 197 
| 7. Levator * guli Oris, or, Levator Com- vw 
„ 5 munis Labiorum, „5 
ö OS 27 gomaticus 


CONTENTS: 


* 
5 page 
8. Zygomaticus majot, 197 
9.—— minor, - - 198 
5 10. Buccinator, - — - ib. 
11. Depreſſor Anguli Oris, - - I99 

12. Depreſſor Labii Inferioris, or, Quadratus 
Genz, « — - = 200 
13. Orbicularis Oris, We” ib. 
14. Depreſſor Labii ſuperioris, et Ala Nah, 202 
15. Conſtrictor Naſi, — — — ib. 
16. Levator Menti, A - — 203 
l. Mvus&Lts or THE ExTERNAL EA Rx, — ib. 
5 17. Superior Auris, — - — 204 
0 18. Anterior Auris, — — — ib. 
5 19. Poſterior Auris, - - „ 
a 20. Helicis major, 2 4 205 
; 21. Helicis minor, - 4 - ib. 
n 22. Tragicus, += - - & 
x; 23. Antitragicus, — — - ib. 
\ 24. Tranſverſus Auris, - - ib. 
A IV. Mosctxs or ThE Erz-BALt, 5 F 205 
l General Explanation of theſe muſcles, - ib. 
5 25. Rectus Superior, — S: 207 
8 26. Rectus Inferior, . 
2 27. Rectus Internus, — — - ib. 
I 28. Rectus Externus, Fe = 
8 29. Obliquus Süperior, = = 208 
5 30. 2 een - - 5 

CHAP. 11-—MUSCLES OF THE LOWER JAW, THROAT AND 

TONGUE, 

I. Moscrxs OF THE « Lowes Jaw; — - = 210 
31. Temporalis, " - = ib. 
32. Maſſeter, = - „ & 141 
3 3. Pteregoideus Internus, Or Major, i 212 
34. Pteregoideus Externus, or Minor; ib. 
2 ͤĩ ⁊ Mw 


P re IE 4 c 


* _— - — - 
— 2 a 
W £3 WE. - 
8 OY. — ag 
— — - 2” 
< _—_— — . OY 


q 
wy. / 


— — , 
. 
— 


ww 
— 


22 
— 


— 
* 
— 
* 


| d CONTENTS. 
II. MvuscLrs of THE THROAT AND Tov rtr. 213 
Explanation of certain Bones and Cartilages form- | 

ing the baſis of the throat and a and the 

centre of their motions, - - 213 

1. Os Hyoides,—lts Cornua,—Its 8 

or perpendicular Proceſſes, 3 - 

2. Larynx, Trachea, or Windpipe, — 2124 

1. Scutiform, or Thyroid een — ib 


2. Cricoid Cartilage, | - 215 
3- Arytenoid Cartilages, and Rima Glottidis 
formed by them, - - ib 
4. Epiglottis, — - ib 
3 and view of the conſtitution, of the 
Larynx, = - - - 216 
i. Musclxs or THE Tux or, — - 217 
1. Muſcles which pull the Throat down, - 218 
34. Sterno-hyoideus, = a 
35. Sterno-thyroideus, - - ib. 
36. Cmo-hyodeus, - - — ib. 
Action of theſe muſcles, — — 219 
2. Muſcles which move the Throat 3 ib. 
37. Mylo-byoideus, — — - ib. 
| 38 Genio-hyoideus, „ - ib. 
| 39. Stylo-hyoideus, - — 220 
, 40. Digaſtricus, or Biventer Maxilla Inferi- 
| „ — — — 221 


3. Muſcles moving the parts and cartilages of 
the Larynx upon each other, - ib 


If | 41. Hyo- thyroideus, - 8 ib. 
If | 42. Crico-thyroideus, - - 222 
| — 43. Muſculus Arytenoideus Tranſverſus, ib. 
44. Muſculus A rytenoideus Obliquus, 223 

45. Crico Arytenoideus Poſticus, - ib. 


456. Crico Arytenoideus Obliquus ib. 
47. Ihyreo Arytenojdeus, 2 3 ib. 


5 — . R — - 
— — . od A rw et 


CONTENTS. | vii 


4. Muſcles of the Palate and Pharynx, — 2:4 
48. Azygus Uvule, <= - = ib. 


49. Levaior Palati Mollis, - ib, 
50. Circumflexus Palati, or, Tenſor Palati 
Mollis, - - - — 225 
51. Conſtrictor Iſthmi Fauſchium, - 226 
52. Palato Pharnygeus, - - ib. 
Pharynx explained, - - ib_ 
53. Stylo-pharyngeus, - — 227 
54 Conſtrictor Superior - 228 
55. Conſtrictor Medius, — — ib. 
56 Conſtrictor Inferior, - - 229 
57. Oeſophagus, - a is 
58. Vag nalis Gulæ, — - ib. 
4. MvscLts or Tu Toxcus, — - ib. 


59. Hyo-gloſſus, « 8 3 
60. Genio-gloſſus, - „„ 


61. Lingualis, — — ib. 
Motians of the tongue bn by theſe 
muſcles, - - — ib. 


CHAP. Hr. -r THE MUSCLES OF THE ARM, INGLUDING THE 
MUSCLES OF THE SCAPULA, ARM, FORE-ARM, AND HAND, 


l. MuscLEgs or THE SCAPULA, _ = 232 
i. Muſcles moving the Scapula, 8 and 

backwards, — — — 233 

62. Trapezius, - " ING ib. 


63. Leyator Scapulæ, or Levator. Proprius 
Angularis, = ef 
64. & 65. Rhomboides, — — — ib. 


1. Minor, 8 — ib. 
2. Major, 2 — — ib. 

u. . Muſcles which. move the een, | 
and forwards — — - ib, 


66, Serratus 


— 2 
= _ " _— 2 8 — of” 
JE . 


2 
_ 


uae — 
1 "Br; + . 


——— 


in CONTENTS. 


66. Serratus Major Anticus, « - 
67. Peforalis Minor, - - 


68. Subclavianus, — N 
Motions of the Scapula, = - = = 


ft. Moscrzs ovine Tux Os Huwzar, on Ann Boxx, 
69. Pectoralis Major, E — 
70. Latiſſimus Dorſi, — - - 
71. Deltoides, = 4 E 
72. Coraco-brachialis, f " 
43. Supra Spinatus, - - 
14. Infra Spinatus, - - - 
75. Teres Minor, = - « 
26. Teres Major, - - 
77. Subſcapularis, < 
Motions of the Humerus, and Uſe and Efect 
of each of theſe muſcles in forming and 


ſtrengthening the Joint, - - 247 


HI. Muscizs MOVING THE FORE-AkM, = — 249 
1. Mufeles bending the Fore-arm, „4 * 
78. Biceps Brachii Flexor, - . 
79. Brachialis Internus, - — 250 
ii. Muſcles extending the Fore-arm, ib. 
80. Triceps Extenfor, 4 4 4 ib. 
81. Anconeus. a > 252 

IV. MusCLEs SITUATED ON THE FORE-ARM, MOVING THE 
Rapivs, Carevs, AND FinGERs, 2 * 253 
Faſcia of the Arm, — — — ib. 


Arrangement of theſe muſcles, the points of ori- 
gin and inſertion, and the motions of prona- 
tion and ſupination, flexion and extenſion, ex- 


— 89. 254 
3: FLEXORs, ariſing from the Inner Condyle, 256 
82. Pronator Teres Radii, — bn 257 
83. Palmaris Longus, 5 4 ib. 


84. Palmaris Brevis, or Cutaneus, — 259 


— 
— : 1 . d . %; So # 
— on iP 1d II * n " 1 — * We. ? of . * * 5 
= "247 2 Bead "op 4 A . q . 
i 34> 3% * ** . N we * * —_ PF = _ 5 


85. Flexer 


CONTENTS. 


35. Flexor Carpi Radialis, -—- a 

p 86. Flexor Carpi Ulnaris, - - 

| $7. Flexor Digitorum Sublimis, = 
88. Flexor Digitorum Profundus, vel Perfo- 

. rans, Were — — "as 
89. Lumbricales, - - — 
90. Flexor Longus Pollicis, — = 
91. Pronator Quadratus, = - 

ii, ExTExsoRs ariſing from the Outer Condyle, 
92. Supinator Radii Longus, - 
93. Extenſor Carpi Radialis Longior, 
94. Extenſor Carpi Radialis Brevior, 

95. Extenſor Carpi Ulnaris, 8 

96. Extenſor Digitorum Communis, — 

97. Extenſor Minimi Digiti, or Auricularis, 

98. Extenſor Primus Pollicis, . 

99. Extenſor Secundus Pollicis, 4 
100. Extenſor Tertius Pollicis, = 
101. Indicator, - - 
102. Supinator Brevis, he 


V. MusSCLEs SEATED ON THE HAND, $ 


Table of theſe muſcles, - 5 
103. AbduQor Pollicis, 
104. Opponens Pollicis, . 
105. Flexor Brevis Pollicis, ny 
106. Adductor Pollicis, 
107. Abductor Minimi Digiti, 

108, Flexor Parvus Minimi Digiti, 

109. AdduQor Minimi Digiti, 
110. Abductor Indicis, < 
111. Interoſſei Interni, 
112. Interoſſei Externi, n 


* 
* 
» 
_ 
g 
Sf 
1 
1 
7 
5 
1 
: 
| 
* 


266 
267 
268 


ib. 
270 
271 
273 
274 
275 


ib. 
277 
ib. 


280 
281 
282 


CHAP. IV.---MUSCLES OF RESPIRATION, OR OF TN RIBS, 


Page 
General Explanation and Table of thefe Muſcles, 283 


113. Serratus Superior Polticus, =» 287 


114. Serratus Inferior Poſticus, _— ib, 
I i 5. Levatores Coſtarum, - - 288 


# 


116. Intercoſtales, — ä 289 
117. Triangularis Sterni, or, $terno-coſtli 290 


CHAP. V —MUSCLES or THE HEAD, NECK, AND TRUNE, 


I. Moscrxs OF THE HEAD AND NEGE. 


118. Splenius, - 93 w 
119. Complexus, - - - 
120. Trachelo-maſtoideus, - - 
121. Rectus Minor, „„ 
122. ReQus Major 
123. Obliquus Superior, - — 
124. Obliquus Inferior, - — 

II. Moscr Es or TH: T&U>K, i 
125. Quadratus Lumborum, . 297 
126. Longiſſimus Dorſt, 3 
127. Sacro Lumbalis, - 297, 399 

128. Cervicalis Deſcendens - 300 


129. Tranſverſalis Colli, i 301 
Arrangement of the tnvelcare- fet of 
Maſcles filling up the hollows and 
| Interſtices among the Spines and 
Proceſſes of the Vertebtkck 302 


130. Spinalis Cervicis, « — 303 
131. Spinalis Dorſi, + = 4 ib. 


132. Semi- ſpinalis Dorfi, 4 4 304 
133. Multifidus Spins, = - „. 
134. Inter- ſpinales Colli, Dorfi, et Lumborum, 305 
135. Inter-tranſverſales, a”. 


MvscLEs 


— I g — 

7 < „ i I &# 11 n . . * ö tl — 1 Py N 

1 WE. * n +42», 2 os 9 5 * ; 7 5 
7 Te WON ns I a BD, RSS ns. 2 WAL HR — 


ä Pim cat FE. a ih 


'S 
'S 
. 

* 

3 * 
— 

7 
o 

* 

"y 
7 
me 
1 1 

* 
_ 

_ 

4 
1 

- 

* 

2 
* 
XL 
„ þ 
* 
— 4 
by, 

% 

1 

* 
pe 
* 4 
ox! 
— * þ 

* 

* 
Ti 
4 

A 
* 

F £ 
* 

N .* 
1 
* 

. N 

8 
1 F 
py - 
A 


* 
8 
gh 
86. 
* 
8 
by 
KY 


CONTENTS. XXL 


Page. 
III. MusCLES ON THE FORE PART OF THE HEAD AND NECK, 


completing the ab of thoſe belonging to 


the Spine, - - — — 306 
136. Platyſma Myoides, - - ib. 
137. Maſtoideus, - - 307 


138. Rectus Internus Capitis Major, = tb. 


139. ReQtus Internus Capitis Minor - 308 


140. Rectus Capitis Lateralis, - - ib. 
141. Longus Colli, 'S = ib, 
142. Scalenus, - — — 309 


CHAP. VI.---OF THE MUSCLES OF THE ABDOMEN, AND OF 
THE DIAPHRAGM, 


I. MuscLEs or THE ABDOMEN, = — 311 
IlÜlmportance of the Anatomy of the Abdominal 


Muſcles, General Explanation of theſe Muſ- 
cles, their Uſes, —Arran gement, 2 


143. Obliquus Externus, — . 313 
144. Obliquus Internus, - "Yi 314 
145. Tranſverſalis Abdominis, e 
146. Recti, - - - 315 


147. Pyramidalis, 28 3 - 316 
Explanation of the Lines, Rings, &. of 


the Abdominal Muſcles, - 317 

1. Linea Alba, - — 3 

2. Linea Semilunaris, - — ib. 

3. Sheath for the Rectus, — ib. 

. 4. Umbilicus, — — 318 
5. Ring of the Abdominal Muſcles, 319 

148. Cremaſter Muſcle of the Teſticle, 320 
6. Ligament of the Thigh, - 321 


Explanation of the different kinds of Her- 
nia, and the points at which the bowels 


are protruded, = - . 1b, 
Uſes of the Abdominal Mnſcles, - 323 
d II. Diarikacn, 


— * 
— 


—ů— — 


. . r . ee EL ET — 29 ů * 7 —— — 


xxii CONTENTS. 
Page 
u. Darn Anm.. ib. 
149. The. os 50 | ON» — ib. 


1. The Greater, or Upper unn of the 
Diaphragm, — 324 
2. The Leſſer Muſcle of the 8 325 
3. The Tendon in the centre of the | 


Diaphragm, | = v3.7 

- Veſſels perforating the Diaphragns, 326 
1. Aorta, — — - ib. 

— 2. Oeſophagus, — ib. 
3. The Great Vena Cava, — 327 

The Tendon of the Diaphragm, - bly 

Uſes of the * — -. 1b, 


CHAP. VII. THE. MUSCLES OF THE PARTS OF GENERATION, 
AND Of THE ANUS AND PERIN ZUM. 


General idea of theſe Muſcles, - | - - 329 


Strufture of the Penis, 823 8 a 330 
150. Erector Penis, - - - ib. 
151. Tranſverſalis Perinei, - — — 32 
152. Accelerator, e e — ib 
153 Sphincter Ani, uh - - - 332 
154. Levator Ani, - 9 ib 
155. Muſculus Coccygus, - 1 — 334 
Perinæum, —the point where all cheſe Muſcles are united, ib. 
Courſe of the Inciſion i in Lithotomy, | - „1 


Pe 


CHAP. 


— — — —— 


Wc 


S jʒj / Ie 


„ J A ON CE OESER A DD OY . Ä 


4 o 


CONTENTS: _— 


CHAP VIIL--MUSCLES OF THE THIGH, LEG; AND- FOOT. 


— | | Page 


I. MoscLEs MOVING THE THIGH: BONE, _ — 336 
General Deſcription of theſe Moſcles;—Claflifica- 
tion and Arrangement of them, —and Table 
of theur Implantations, and of the Motions 

| which they perform, RRP 


Faſcia of the Thigh, * - 338 
156. Muſculus Faſcialis, or, Tenſor Ta 

ginz Femoris, - - 339 

I 57. Pſoas. Magnus,  - - 340 

1 58. Pſoas Parvus, 4 34 

159. Iliacus Internus, =—< - ib. 

160. Pectineus, or Pectinalis, — 342 

161. Triceps Femoris, - - ib. 


t. Adductor Longus, = 343 

2. Adductor Brevis, - = ib. 

4. Adductor Magnus, — 3344 

162. Obturator Externus, - — 345 


163. Glutzus Maximus, = - "$46 
164. Glutzus Medius, or Minor, 347 
16 5. Glutzus Minimus, - „ 


66. ; | | 
mk { Gemini, ps” LE NINE 


168, Pyriformis, 2 - ib. 
169. Obturator Internus, — 349 
170. Quadratus Femoris, = - 350 


1 Motions of the Thigh, and Action of theſe Muſcles; ib. 
IT. MuscLts or THE Les, 


Arrangement of theſe Muſcles, 352 

i. Exrzxsons of the La, 331 

171. Rectus Femoris, or, ReQus Cruris, ib. 

172. Cruræus, 1 354 
Sub- cruræi, being ſlips only of tho 

Cruræus, — — ib. 

13. Vaſtus Externus, - — ib. 

d 2 174. Vaſtus 


—— A % rer 


nnr n 
— —-— hee 


£ 
F 
* 
7 
7 1 
4 4 
«4H 
3% 
Y' 
. 
os © 
| 
3 
1 
# 8 


2 


Rs —— 


xxiv CONTENTS. 
174. Vaſtus Internus, - - 
Uſes of theſe Muſcles, - - - 
ii. FLEx5Rs of the Lxc, - - - 
175. Sartorius, = - - * 
176. Gracilis, or, Rectus Bares Femoris, 
177. Semitendinoſus, 8 - 
178. Semimembranoſus, - - - 
179. Poplitzus, - K „ SIEGE iS 
180. Biceps Cruris, - 5 
III. MvuscLts oF Ta: Foor, 
Arrangement, - 84 — — 
i. Ex TENsoks, 1 - 
181. Gaſtrocnemius, — - - 
182. Soleus, — 18 - 
183. Plantaris, - 3 
184. Peronæus Longus, - 155 
185. Peronæus Bre vis = 367 
186. Tibialis Poſtieus, - - 368 
11. FLExX0R, - - - - ib. 
187. Tibialis Anticus, - —— 369 
IV. MuscLEs or rut Tots, - - 370 
188. Flexor Longus Pollicis, - 1. 
189. Flexor Longus Digitorum Pedis, Perforans, 371 
190. Maſſa Carnea J. Silvii, or, Plantæ Pedis, 372 
191. Flexor Brevis Digitorum, - — 373 
192. Lumbricales, — — - 374 
193. Extenſor Longus Digitorum Pedis, = 375 
194. Peronzus Tertius, | 376 
195. Extenſor Digitorum Breviss, - © 376 
196. Extenſor Pollicis Proprius «+ 377 
Crucial Ligament, - „„ EE 
197. AbduQor Pollicis, FW - 379- 
198. Flexor Brevis Pollicis, „ Oe ng 
199. Adductor Pollicis, 8 - 380 
; 200. Tranſverſalis Pedis, « - = ib. 


201. Abductor 


CONTENTS. ** 


CHAP. IX. OF THE MUSCULAR POWER. 


CHAP. x- or THE TENDONS, LIGAMENTS, BURS, AND ALL 
THE PARTS WHICH BELONG TO THE BONES OR MUSCLES, 
OR WHICH ENTER INTO THE CONSTITUTION OF A 
JOINT. 


General Explanation of the Tendons, Ligaments, &c. 403 
Of the Forms of the Cellular Subſtance, = 405 


I. Its Cells, and their uſe, =_ - ib. 
2. Burſæ Mucofz, — — _—_ 406 
3. Vagine, or Faſciæ, a — 
4. Fendons, - - - — 407 
5. Perioſteum, - - - 408 
6. Vagina, or Sheaths of Tendons, «. - 000 
7. Capſules of the Joints, - — - ib. 
8. Ligaments of Joints, - - - 410 
Recapit ulation and Review of the connections of theſe 
pirts, - - - - 411 


Conſtitution and nature of thoſe leſs feeling parts, 
—almoſt inſenſible in health, —ſlow to inflame, 
their inflammation very violent, though ſlow, 


—Liſeaſes to which they are liable, - as 


BOOK 


Page 
201. Abductor Minimi Digiti, - - 281 
202. Flexor Brevis Minimi Digit, ib. 
203. Interoſſei Interni, - —— 382 
204. Interoſſei Externi, 3 3 
20 5. Plantaris A poneuroſis „ . 


CHAP: 1.--JOINTS OF THE HEAD AND TRUNK: 

. Jorvrs of the HAD and Srixx, — 

The Motions of the Head and Spine, 

The Proviſions for theſe motions, 

1! i. Joint of the Head with the N eck, 

I 1. Articulation of the Occiput and Atlas, 
Form of the Joint and Capſules for the 


Condyles, 
Flat membranous Ligament from the 


| Ring of the Atlas to the Ring of the 
| f 8 Occipital Hole, 

[ N 2. Articulation of the Atlas with the Den- 
| 2 tatus, 
Ft ; Capſules betwixt 95 Condyles of the 
5 . | Vertebræ, 


| Neck of the Toothlike Proceſs — 
| Capſular Ligament, 
I | Ligament betwixt the Toothlike Pro- 
15 5 ceſs and Occipital Hole, 
| . Joints of the Common Vertebrz with each 

other, 

Intervertebral Subſtance, and Intervertebral 


Ligaments, 


— 
3 
, 


418 


R | Tranſverſe Ligament embracing the | 


Externa! 


13922 


| 
-i CONTENTS: 
N * 1 1 8 Ct — 
|; BOOK III. 
[1 OF THE JOINTS. 


Page 
417 

ib. 
418 


ib. 


PF 


— 
* 
aa 
3; . CY 4 Fo — 


ad On © 


ib. 


+ 


lb G0 
_ 


— — 


— ——— 


* — — — * 
— n k 
— 


CONTENTS. xxvii 


Ligamenta Subflava Crurum Proceſſu- 
um Spinoſorum — Membran In- 
terſpinales Ligamenta Proceſſuum 


: | Pa G 
External or Anterior Vagina, or Ligament 8 A 
of the Spine, 7 1 . 421 
Internal Ligaments, - & ib, 
4 

1 


U 
1 


Tranſverſorum, - 422 
Poſterior or Internal Ligament of the 

Spine, 7 422 
: Aparatus Li gamentoſus Colli, — 423 
II. Jorxr of the Lowes Jaw, - — 424 
ll. Jo xs of the R18s, 2 — — 425 
Ligamenta Capitelli Coſtarum, ib. 

| Ligamentum Transverſarium Externum, 426 

Internum, ib. \ 

Capſule and Ligaments belonging to the Carti- i 

lages, a 2 : — 

i 

= CHAP. n.—Joprrs OF THE SHOULDER, ARM, AND HAND. 

I. Joints of the CLavicLr, 2 © = 427 [ 
5 With the Sternum, - - «  IÞs 
: With the W ͤ ͤ A a68 
II. Jour of the SRHEIDE n, 4429 
. II. Jolxr of the ELRHOw, — — — 431 
5 The General Capſule of the whole Joint, 432 

; The Lateral Ligaments, External and In- 
3 | ternal, 45 — — ib. 
. The Coronary Ligament of the Una, 433 
Acceſſory , - ib. | 

IV. Waist, — - - = 434 


Articulation of the Scaphoid and Lunated Bones 
with the Scaphoid Cavity of the Radius, ib. 
Articulation of the Radius with the Ulna for the 
turning motions of the hand, = 435 
Articulation 


1 xxyiii CONTENTS. 
| Page 
| Articulation of the Bohes of the Carpus with | 
3 each other, — - _ - 436 
f Articulations of the Metacarpus, 8 ib. 
[1 V. Joturs of the Fixcxns, <- » = « ib, 
f char. III.---JOINTS OF THE THIGH, LEG, AND ANCLE. 
1 
f I. The H1e-JorxrT, 5 pune © 439 
FE | Ihe Ligamentum Labri Cartilaginei Tranſver- | 
g i ſale, — — - — ib. 
f ö The Capſule of the Joint, — — 440 
; | The Internal Ligaments, - - ib. 
1 II. KxEE-Jolxr, C 443 
| | | 1. The External Ligaments, . 4 3 ib. 
1 Capſule and Ligamentum Poſticum Win. 
. | Dowii, - — 3 
| Lateral Ligaments, — - 444 
Ligamentum Laterale Internum, 445 


Externum Longior, ib. 
I | —— Brevior, ib, 


2. The Internal or Crucial Li gaments of the 


Knee, - - - — ib. 
ir Poſterior Crucial Ligament, - ib. 
[ Anterior 5 446 
Semilunar, or moveable Cartilages, « ib. 

1 Ligamentum Mucoſum and Ligamentum 
6 | Alare Majus et Minus, - 447 


Burſz Mucoſz of the Knee Joint, - 448 
Recapitulation explaining the Conſtitution of this 
Joint, and uſes of its ſeveral parts, — 450 


>: Swe ACS . 


1 | III. ARTICULATION of the F IBULA with the TiB14, 452 
|| IV. ANCLE-JOINT, 1 1 ib. 
ly : Ligamentum 3 Anticum, 1 453 
— | Poſticum, - 1b. 

- Inferius Poſticum, ib. 
| Capſule, 


CONTENTS, xxix 


Page 
Capſule, - - ib. 
Ligamentum Delto des, WL - 454 
—— — Fibulz Anterł us, - b. 
— — — Perpend culare, ib. 
— — Inter F bulam et Aſtragalum 
Poſter us, - — — ib. 
V. jorers of the Foor, — - = = 
Art culat ons of the Bones of the Ta: ſus 
w th each other, - — — 455 
Jo nts of the Metatarſus and Toes, - b. 
Aponeuroſis Plantar Pedi., - Þ 46 
Burſz Mucoſæ of the Ancle and Foot, 47 


CoNCLUSION and ENUMERATION of the JoInTs, « 458 


_ heme — — 7 


— At rr r 


5 — 
1 — — 
—— — — — ä — — — 


. 
— - 


— 


— —pmekbuwa = - + ð—“ n 


_- 


* — 


——  — 
A 


Theſe Errors muſt be corrected with the Pen before Reading 
the Book. 


Page. Line. 


233- 


263. 


Page. Line. 
76. 26. J. Lac . Sac. 
78. 1 J. © irs wing, like proceſſes 
its wing-like proceſſes. 
131. 23 & 25. Page 133. line 3. 
7 Canda Cauda. 
136. 8. Ff. herina 7. Hernia. 
137. 1. f Avutubulum yr. Acetabu 
lum 
I5T., 13 / Tumbers r. Tubers. 
155. 10 / Tibula . Fibula 
17 25. dele not. 
177. 11 / Uina- Radius 
179. 14 / Ulna Radius, 
185 26 / Cuneifor «a Unciſorm. 
186. 1o. J. Metatarial r. Metacarpal. 


9. Moveable ; after a certain 
point of elevation all &c. 
3. f » Metatarſus . Metacar- 
pus. 
24. . Recti Pyramidal. 
3. frm foot, F have v. leave. 
12. F joint point. 
9. FJ Abturator . Obturator, 
5. from foot, 7 Extenſor . 
Flexor. ar 
8. from foot /. lefamoid . 
ieſamoid. 
24. /. Punctum Salicus 7. Punc- 
tum Saliens. 


2. J. figures r. fingers, 


x60. 


163. 9. 12. I4. J Cuneiform r. Cu- 


177. 
178. 
185. 


6. for Suture reod Suturz. 
14. / Spring . String. 
18. J. Arbitary Orbitary. 

7. read which is open 
foot, . Speres . Spheres. 
Convering -. Covering. 
ſily . eaſily. 

lend ». lends. 

comes ,. come. 
from foot 7-! Veolar. 

. f Vertebrz -. Vertebra. 
.J. Ditto . Vitto, 
5 - Ditto Ditto. 

.&1 7 Ditto Ditto. 
is fide” . © its fide.” 

# for r. from. 

line . linea. 

Laxated . Luxated. 

to . at. 


47 flat 7. flute. 
29 which. 


75 
7 
7. 
7. 


3. J. Lubriating r. Lubricat- 


ing. 


neiſorme. 
9 F. Tubercles r. Tubercle. 
9. dle; 
28. /. Piſiſorm r. Piſiforme. 


451. 
453. 


9 F. Incivus v. Inciſivus. 

25. f Phenoid r. Sphenoid. 

3- f Overleap . Overlap. . 
F Intermodii v. Internodii. 


3. 1 foot, 
Opponens. 
14. 7 n y. Inter coſtal. 
Io. / Lumbarum . Lumbo- 
rum, 
ult f Cadatis . Caudatis. 
6. F where . when. 
20. F Aipara -. Aſpera. 
10. J. in - is. 
8 J,. Verſalii v. Veſalii. 
11 /. O Ca ci v. Os Calcis. 
8 F. Tinge -. hinge. 
2. from foot, f. Laxation read 
Luxation 
I. J. Sternumr - Sternum. 
3 of the note, for Burſz r-ad 
Burſa. 
A. J. every v. any. 
6. from foot, . Ligamentum 
. Ligament 
14 /. Cruicial r. Crucial. 
15. J. Superior r. Superius. 


Apponens 


4 


Q 
| 
+ 
3 
1 
S 
4 
1 
4 


THE 
ANATOMY 


BONES, MUSCLES, AND JOINTS. 


[1 


BOOK IL. 


OF THE BONES. 


CHAP. 1. 


OF THE FORMATION AND GROWTH OF BONES. 


Ir is not eaſy to explain, in their natural order, the 
various parts of which the human body is compoſed; 
for they have that mutual dependence upon each other, 
that continual circle of action and reaction in their va- 
rious functions, and that intricacy of connection, and 
cloſe dependence, in reſpect of the individual parts, 
that, as in a circle there is no point of preference from 
which we ſhould begin to trace its courſe, there is in 
the human body no function ſo inſulated from the o- 
ther functions, no part ſo independent of other parts, 
as to determine our choice. We cannot begin with- 
out heſitation, nor hope to proceed in any perfect 
courſe ; yet, from whatever point we begin, we may 

A ſo 


Ne 
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ſo return to that point, as to repreſent truly this con- 
ſent of functions, and connection of parts, by which ir 
is compoſed into one perfect whole. 

The bones are framed as a bafis for the whole ſyL. 
tem, fitted to ſupport, defend, and contain the more 
delicate and noble organs. They are the moſt per- 
manent, unchangeable parts of all the body. We 
ſee them expoſed to the ſeaſons, without fuſfering the 
ſmalleſt change; remaining for ages the memorials of 
the dead ; the evidence of a former race of men ex- 
ceeding ours in ſtrength and ſtature; the only remains 
ot creatures which no longer exiſt ; the proofs of ſuch 
changes on our globe, as we cannot trace but by theſe 
uncertain marks. 'Thus we are apt to conceive, that 
even in the living body, bones are hardly organized, 
{ſcarcely partaking of life, not liable, like the ſoft parts, 
to diſeaſe and death. But minute anatomy, the moſt 
pleaſing part of our ſcience, unfolds and explains to us 
the internal ſtructure of the bones; ſhows their myri- 
ads of veſſels, and proves them to be as full of blood 
as the moſt ſucculent and fleſny parts; having, like 
them, their periods of growth and decay ; as hable to 
accidents, and as fubject to internal diſeaſe. 

The phenomena of fractured bones firſt ſuggeſted 
ſome indiſtinct notions of the way in which bone 
might be formed. It was obſerved, that in very aged 
men, a hard cruſt was often formed upon the ſurface 
of the bones ; that the fluid exuding into the joints of 
gouty people, ſometimes coagulated into a chalky 
maſs. Le Dran had ſeen in a cafe of ſpina ventoſa, 
or ſcrophulous bone, an exudation which flowed out 
like wax, and hardened into perfect bone. Daventer 


had 


oth, et FER a y 
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had ſeen the juice exuding from a ſplit in a bone, co- 
agulate into a bony cruſt ; and they thought it par- 
ticularly well aſcertained, that callus was but a coagu- 
lable juice, which might be ſeen exuding directly from 
the broken ends, and which gradually coagulated into 
hard bone. The beſt phyſiologiſts did not ſcruple to 
believe, that bones, and the callus of broken bones, 
were formed of a bony juice, which was depoſited by 


the veſlels of the part, and which, paſſing through all 


the ſucceſſive conditions of a thin uncoagulated juice, 
of a tranſparent cartilage, and of {oft and flexible bone, 
became at. laſt, by a {low coagulation, a firm, hard, and 
perfect bone, depending but little upon veſſels or mem- 


branes, either for its generation or growth, or for nou- 


riſhment in its perfect ſtate. But this coagulation is 
a property of dead matter, which has no place in the 
living ſyſtem; or if blood or mucus do coagulate with- 
in the body, it is only after they are ſeparated from 
the ſyſtem. Coagulation 1s a fort of accident in the 


living body, and it is not to be believed that the acci- 


dental concourſe of parts ſhould form the perfect ſyſtem 
of a living bone; nor that coagulation, an irregular 
uncertain proceſs, ſhould keep pace with the growth 
of the living parts; that a bone which is completely 
organized, and a regular part of the living ſyſtem, 
ſhould, in all its progreſs towards this perfect ſtate, be 
mere inanimate, inorganized matter: Yet this opinion 
once prevailed ;. and it other theories were at that 
time propoſed, they did not vary in any very eſſential 
point from this firſt notion. De Heide, a ſurgeon of 
Amſterdam, believed that bone or callus were not 
formed from a coagulable juice, but from the blood it- 

A ij ſelf, 
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ſelf. He broke the bones of animals, and, examining 
them at various points of time, he never failed (like 
other ſpeculators) to find exactly what he deſired to 
find. In every experiment,” he found a great effu- 
ſion of blood among the muſcles. and round the bro- 
ken bone; and he as eaſily traced this blood through 
all the ſtages of its progreſs. In the firſt day red and 
fluid; by and by coagulated; then gradually becom- 
ing white, then cartilaginous, and at laſt (by the ex- 
halation of its thinner parts), N into perfect 
bone. | | | 
It is very ſingular, that thoſe who abjure theory. and 
appeal to experiments, who profeſs only to deliver 
facts, are leaſt of all to be truſted; for it is theory 
which brings them to try experiments, and then the 
form and order, and even the reſult of ſuch experi- 
ments, muſt bend to meet the theories which they were 
deſigned to prove: It is by this deception that the au- 
thors of two rival doctrines arrive at oppoſite conclu- 
ſions, by facts directly oppoſed to each other. Du 
Hammel believed, that as the bark formed the wood 
of a tree, adding, by a ſort of ſecretion, ſucceſſive lay- 
ers to its growth, the per ioſteum formed the bone at 
the firſt, renewed it when ſpoiled, or cut away, and, 
when broken, aſſumed the nature of bone, and repair- 
ed the breach. He broke the bones of pigeons, and, 
allowing them to heal, he found the perioſteum to be 
the chief organ for reproducing bone. He found that 
the callus had no adheſion to the broken bone, was ea- 
ſily ſeparated from the broken ends which remained 
rough and bare; and, in purſuing theſe diſſections, he 
faund the periaſteum fairly glued to the external ſur- 
face 
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face of the new bone; or he found rather the callus 
or regenerated bone to be but a mere thickening of 
the perioſteum, its layers being ſeparated, and its ſub- 
ſtance ſwelled. On the firſt days he found the peri- 
ofteum thickened, inflamed, and eaſily divided into 
many lamellæ, or plates; but while the perioſteum 
was ſuffering theſe changes, the bone was in na degree 
changed. On the following days, he found the tu- 
mor of the perioſteum increaſed at the place of the 
fracture, and extending further along the bane ; its in- 


ternal ſurface already cartilaginous, and always tinged 


with a little blood, which came to it through the veſ- 
ſels of the marrow. He tound the tumor of the peri- 
oſteum ſpongy, and diviſible into regular layers, while 
ſill the ends of the houe were unchanged, ar only a 
little roughened by the firſt layer of the perioſteum be- 
ing already converted into earth, and depoſited upon 
the ſurtace of he bone: and in the next ſtage of its 
progreſs, he found the perioſteum firmly attached to 
the ſurface of the callous mais. By wounding, not 

breaking the bones, he had a more flattering appear- 
ance ſtill of a proof; for having pierced them with holes, 


he found the holes filled up with a fort of tompion, 


proceeding from the perioſteum, which was thickened 
all round them. In an early ſtage, this plug could, by 
drawing the perioſteum, be pulled out from its hole: 
In a more advanced ſtage, it was inſeparably united to 
the bone, ſo as to ſupply the loſs. 

Haller, doubting wliether the perioſteum, a thin and 
delicate membrane, could form ſo large a maſs of bone 
or callus, repeated the proofs, and he again found 
quite the reverſe of all this: That the callus, or the o- 
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riginal bone, were in no degree dependent on the peri. 
oſteum, but were generated from the internal veſlel; 
of the bone itſelf: That the perioſteum did indeed ap. 
pear as early as the cartilage which is to produce the 
bone, ſeeming to bound the cartilage, and give it form; 
but that the perioſteum was at firſt but a looſe tiſſue of 
cellular ſubſtance, without the appearance of veſſels, 
or any mark of blood, adbering chiefly to the heads or 
proceſſes, while it hardly touched the body of the bone, 
He alſo found that the bone grew, became vaſcular, 
had a free circulation of red blood, and that then only 
the veſlels of the perioſteum began to carry red blood, 
or to adhere to the bone. We know that the bones 
begin to form in ſmall nuclei, in the very centre of their 
cartilage, or in the very centre of the yet fluid cal- 
lus, far from the ſurface, where they might be aſſiſted 
by the perioſteum ; and that offification begins firſt in 
'the middle of the long bones, where the perioſteum 
does not adhere, and is formed much later i in the heads 
and proceſſes, whoſe connection with the perioſteum! 15 
very cloſe. 
Thus has the Sanmstben of bone been falſely attri- 
buted to a gelatinous effuſion, gradually hardened; or 
to that blood which muſt be poured out from the rup- 
tured veſlels round a fractured bone; or to the indura- 
tion and change of the perioſteum, depoſiting lay- 
er after layer, till it completed the form of the bone. 
But when, neglecting theory, we ſet ourſelves to ex- 
amine, with an unbiaſſed judgment, the proceſs of na- 
ture in forming the bones, as in the chick, or in reſtor- 
ing them, as in broken limbs, a ſucceſſion of pheno- 
mena preſent themſelyes, the moſt orderly, beautiful, 


and 
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and ſimple, of any that are recorded in the philoſophy 
of the animal body : for if bones were but condenſed 
gluten, coagulated blood, or a mere depoſition from 
the perioſteum, they vere then inorganized, and out 
of the ſyſtem, not ſubj2& to change, nor open to diſ- 
eaſe ; liable, indeed, to be broken, but without any 
means of being healed again; while they are, in truth, 
as fully organized, as permeable to the blood, as eaſily 


hurt, and as eaſily healed, as ſenſible to pain, and as 


regularly changed as the ſofter parts are. We are not 
to refer the generation and growth of bone to any one 
part. It is not formed by that gelly in which the 
bone is layed, nor by the blood which is circulating in 
it, nor by the perioſteum which covers it, nor by the 
medullary membrane with which it is lined; but the 
whole ſyſtem of the bone, of which theſe are parts on- 
ly, is deſigned and planned, is laid out in the very ele- 
ments of the body, and goes on to ripeneſs, by the con- 
curring action of all its parts. The arteries, by a de- 
termined action, depoſite the bone; which is formed 
commonly in a bed of cartilage, as the bones of the 
leg or arm are; ſometimes betwixt two layers of mem- 
brane, like the bones of the ſkull, where true cartilage 
is never ſeen. Often the ſecretion of the bony mat- 
ter is performed in a diſtin bag, and there it grows 
into form, as in the teeth; for each tooth is formed in 


its little bag, which, by injection, can be filled and 
covered with veſſels. Any artery of the body may 


aſſume this action, and depoſite bone, which is formed 
alſo where it ſhould not be, in the tendons and in the 
joints, in the great arteries, and in their valves, in the 


fleſh 
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fleſh of the heart itſelf, or even in the pft and pulpy 
ſubſtance of the brain. 
All the bones of the body, both in the 8 foe. 


tus, and in other animals, are merely cartilage before 


the time of birth. The whole foetus is gelatinous ; the 
bones are a pure, almoſt tranſparent and tremulous gel. 
ly ; they are flexible, ſo that a long bone can be bend. 
ed into a complete ring; and no opacity, nor ſpot of 
oſſification is ſeen. Is 

This cartilage never is hardened into bone; but, 
from the firſt, it is in itſelf an organized maſs. It has 


its veſſels, which are at firſt tranſparent, but which | 


foon dilate ; and whenever the red colour of the blood 
begins to appear in them, offification very quickly fol. 
lows, the arteries being ſo far enlarged as to carry the 
coarſer parts of the blood. The firſt marks of oflifi- 
cation is an artery, which is ſeen running into the cen. 
tre of the gelly, in which the bone is to be formed. 
Other arteries ſoon appear, overtake the firſt, mix with 
it, and form a net-work of veſſels; then a centre of 
offification begins, ſtretching its rays according to the 
length of the bone, and then the cartilage begins to 
grow opaque, yellow, brittle ; it will no longer bend, 
and the ſmall nuclzus of oſſification is felt in the cen- 
tre of the bone, and, when touched with a ſharp point, 
is eaſily known by its gritty feel. Other points of oſ- 
fification are ſucceſlively formed; always the offifica- 
tion is foretold by the ſpreading of the artery, and by 
the arrival of red blood. Every point of oflification 
has its little arteries, and each oſſifying nuclæus has ſo 
little dependence on the cartilage in which it is form- 
ed, that it is held to it by theſe arteries only ; and 

6 - when 
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when the oſſify ing cartilage is cut into thin ſlices, and 
ſteeped in water till its arteries rot, the nuclæus of oſ- 
ſification drops ſpontaneouſly from the cartilage, leav- 
ing the cartilage like a ring, with a ſmooth and regular 
hole where the bone lay. 

The colour of each part of a bone is proportioned 
exactly to the degree in which its oſſification is advan- 
ced. When oflification begins in the centre of the 
bone, redneſs alſo appears, indicating the preſence of 
thoſe veſſels by which the bony matter is to be poured 
out. When the bony matter begins to accumulate, 
the red colourof thoſe arteries is obſcured, the centreof 
the bone becomes yellow or white, and the colour re- 
moves towards the ends of the bone. In the centre, 
the firſt colouring of the bone is a cloudy, diffuſed and 
general red, becauſe the veſſels are profuſe. Beyond 
that, at the edges of the firſt circle, the veſſels are more 
ſcattered and ſparſe, diſtin trunks are eaſily ſeen, 
forming a circle of radiated arteries, which point to- 
wards the heads of the bone. Beyond that, again, the 
cartilage is tranſparent and pure, as yet untouched 
with blood; the arteries have not reached it, and its oſ- 
ſification is not begun. Thus, a long bone, while form- 
ing, ſeems to be divided into ſeven various colour- 
ed zones. The central point of moſt perfect offifica. 
tion is yellow and opaque. On either ſide of that, 
there is a zone of red. On either fide of that, again, 
the veſſels being more ſparſe, form a vaſcular zone, 
and the zone at either end is tranſparent or white *. 


B The 


lt is curious to obſerve how completely vaſcular the bone of 
chicken is before the oflification have fairly begun; how the of. 
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The offification follows the veſſels, and burys and hide: 
thoſe veſſels by which it is formed : The yellow and 
opaque part expands and ſpreads along the bone: The 
veſſels advance towards the heads of the bones: The 
whole body of the bone becomes opaque, and there 
is left only a ſmall vaſcular circle at either end ; the 
heads are ſeparated from the body of the bone by a 
thin cartilage, and the veſlels of the centre, extending 
ſtill towards the extremities of the bone, perforate that 
cartilage, paſs into the head of the bone, and then its 
offification alſo begins, and a ſmall nuclæus of oflifica. 
tion is formed in its centre. Thus the heads and the 
body are, at the firſt, diſtinct bones formed apart, joined 
by a cartilage, and not united till the age of fifteen or 
twenty years. n 

The veſſels are ſeen entering in one large trunk 
(the nutritious artery) into the middle of the bone: 
From that centre they extend in a radiated form to- 
wards either end, and the fibres of the bone are radiated 
fification being begun, overtakes the arteries, and hides them, chan- 
ging the tranſparent and vaſcular part of the bone into an opaque 
white ; how, by peeling off the perioſteum, bloody dots are ſeen, 
which ſhows a living connection and commerce of veſſels betwixt 
the perioſteum and the bone; how, by tearing up the outer layers 
of tae tender bone, the vaſcularity of the inner layers is again ex- 
poſed; and the molt beautiful proof of all is that of our common 
preparations, where, by filling with injection the arteries of an adult 
bon. y its nutritious veſſels, and then corroding the bone with 
mineral acids, we diſſolve the earth, leaving nothing but the tranſ- 
parent gelly, which reſtores it to its original cartilaginous ſtate; 
and then the veſſels appear in ſuch profuſion, that the bone may be 
compared in vaſcularity with the ſoft parts, and it is ſeen that its 


arteries were not annihilated, but its high — _ conceal- 
ed by the Sep of the . ow. 5 
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in the ſame direction; there are furrows betwixt the 


rays, and the arteries run along i in the furrows of the 
bone, as if the arteries were forming theſe ridges, ſe- 
creting and pouring out the bony matter, each artery 
1 it up on either ſide to form its ridge. The bo- 
dy of the bone is ſupplied by its own veſſels; the 
heads of the bone are ſupplied by the extremities of 
the ſame trunks which perforate the dividing cartilage 
like a ſieve; the perioſteum adhering more firmly to the 
heads of the bone, it brings aſſiſtant arteries from with- 
out, which meet the internal trunks, and aſſiſt the oſſi- 
fication; which, with every help, is not accompliſhed 
in many years. « 
It is by the action of the veſſels that all the parts of 
the human body are formed, fluids and ſolids, each for 
its reſpective uſe: the blood is formed by the action 
of the veſſels, and all the fluids are in their turn formed 


from the blood. We ſee in the chick, where there is 


no external ſource from which its red. blood can be 
derived, that red blood is formed within its own ſyſ- 
tem. Every animal ſyſtem, as it grows, aſſimulates 


its food, and converts it to the animal nature, and fo 
increaſes the quantity of its red blood: And as the red 


blood is thus prepared by the actions of the greater 
tyſtem, the actions of particular veſſels prepare various 
parts: ſome to be added to the maſs of ſolids, for the 


natural growth; others to ſupply the continual waſte; 


others to be diſcharged from the body as effete, and 


hurtful, or to allow new matter to be received; others 


again to perform certain offices within the body, as ſe- 
men, ſaliva, bile, or urine, Thus the body is furniſh- 
ed with various apparatus for performing various offi- 


B ij ces, 
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ces, and for repairing the waſte. Theſe are the ſecre. 
tions, and the formation of bone is one of theſe. The 
plan of the whole body lies in the embryo, in perfect 
order, with all its forms and parts. Cartilage is laid 
in the place of bone, and preſerves its form for the fu. 
ture bone, with all its apparatus of furrounding mem- 
branes, its heads, its proceſſes, and its connection wich 
the ſoft parts. 'The colourleſs arteries of this pellucid, 
but organized mals of cartilage keep it in growth, ex- 
tend, and yet preſerve its form, and gradually enlar. 
ging in their own diameter, at laſt receive the en- 
tire blood. Then the depoſition of earthy matter be- 
gins. The bone is depoſited in ſpecks, which ſpread 
and meet, and form themſelves into perfect bone. 
While the bone 1s laid by arteries, the cartilage 1s con- 
veyed away by the abſorbing vellels ; and while they 
convey away the ſuperfluous cartilage, they model the 
bone into its due form, ſhape out its cavities, cancelli, 
and holes, remove the thinner parts of the cartilage, 
and harden it into due conſiſtence. 

If ſuch organization of arteries to depoſite bone, and 
abſorbents to take up the cartilage and make room for 
the oſſeous matter, be neceſſary in the formation and 
growtli, it is no leſs neceſſary for the life and health of 
the full formed bone. Its health depends on the regular 
depoſition and reabſorption, moulding and forming the 
parts; and by various degrees of action, bone is liable to 
inflame, to ulcerate, to rot and i poll, to become brittle 
by too much ſecreted earth, or to become ſoft by a gree- 
dy diſeaſed abforption of its earthy parts. The earth, 
which conſtitutes the hardneſs, and all the uſeful pro- 
rue of bone, is dead, inorganized, and lies in the 


interſtices 
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interſtices of the bone, where it is made up with mu- 


cus, to give it conſiſtence and ſtrength; furniſhed with 


abſorbents to keep it in health, and carry off its waft- | 


ed parts; and pervaded by veſſels to ſupply it with 
new matter. The cartilage is itſelf a ſecretion, to 
which the full ſecretion of bone ſucceeds, as the arte- 
ries grow ſtronger in their ſecreting office : for in a 
broken limb there 1s firſt a thin effuſion, then a tremu- 
lous gelly, then radiated veſſels, then offifying ſpots, 
and theſe running together form perfect bone. If 
the broken limb be too much moved during the 
cure, then are the ſecreting arteries interrupted in 
their office, perfect bone is never formed, it remains 
2 cartilage, and an unnatural joint is produced ; but 
we cut the ſurface of theſe cartilages, and then the 
veſſels are opened again, the proceſs is renewed, and 
the bones unite ; or even by rubbing, by ſtimulat- 
ing, by merely cutting the ſurrounding parts, the 
veſſels are made active, and their ſecretion is renewed. 
During all the proceſs of offification, the abſorbents 
proportion their action to the ſtimulus which is applied 
to them ; they carry away the ſerous fluid, when gelly 
is to take its place ; they remove the gelly, as the bone 
is laid; they continue removing the bony particles alſo, 
which (as in a circle) the arteries continually renew. 
Nothing can be more curious than this continual 
renovation and change of parts, even in the hard- 


eſt bones. We are accuſtomed to ſay of the whole 


body, that it is daily changed ; that the older particles 
are removed, and new ones ſupply their place ; that 
the body is not now the ſame individual body that it 
was ; but it could not be eaſily believed that we ſpeak 


only 
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only by gueſs concerning the ſofter parts, what we 
know for certain of the bones. It was diſcovered by 
chance, that animals fed upon the refuſe of the dyer's 
vats, received ſo much of the colouring matter into the 
ſyſtem, that the bones were tinged by the madder to a 
deep red, while the ſofter parts wereunchanged; no tint 
remaining in the ligaments nor cartilages, membranes, 
veſſels, nor nerves, not even in the delicate veſſels of 
the eye. It was eaſy to diſtinguiſh by the microſcope, 
that ſuch colour was mixed with the bony matter, re- 
fided in the interſtices only, but did not remain in the 
veſſels of the bone, which, like thoſe of all the body, had 
no tinge of red; while our injections again fill the veſ- 
ſels of the bone, make all their branches red, but do 
not affect the colours of the bony part. When mad- 
der is given to animals, withheld for ſome time, and 
then given again, the colour appears in their bones, js 
removed, and appears again with ſuch a ſudden change 
as proves a rapidity of depoſition and abſorption, ex- 
ceeding all liklihood or belief. All the bones are tin- 
ged in twenty-four hours; in two or three days their 
colour is very deep ; and if the madder be left off but 
for a few days, the red colour is entirely removed. 


This tinging of the bones with madder, was the 
great inſtrument ih the hands of Du Hamel, for 
proving by demonſtration, that it was by layers from 
the perioſteum that the bone was formed; and how 


very far the mind is vitiated by this vanity of eſtabliſn- 
ing a doctrine on facts, is too eaſily ſeen here. Du Ha- 
mel, believing that the perioſteum depoſited ſucceſſive 
layers, which were added to the bone, it was nis 
buſineſs to prove that the ſucceſſive layers would be 


depoſited 
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depoſited alternately red, white, and red again, by giv. 
ing a young animal madder, withholding it for a lit. 
tle while, and then beginning again to give it. Now, 
it is eaſy to foreſee that this tinging of the lamella 
ſhould correſpond with the ſucceſſive times in which 
the perioſteum is able to depoſite the layers of its ſub- 
tance, but Du Hamel very thoughtleſsly makes his 


| layers correſpond only with the weeks or months in 


which his madder was given'or withheld. It is eaſy 
to foreſee alſo, that if madder be removed from the 
bones in a few days (which he himſelf has often told 
us), then his firſt layer, viz. of red bone, could not 
have waited for his layer of white to be laid above it, 
nor for a layer of red above that again, ſo that he 
ſhould have been able to ſhow ſucceſſive layers: And, 
if madder can ſo penetrate, as to tinge all the bones 
that are. already formed, then, though there might be 
firſt a tinged bone, then a white and colourleſs layer, 
whenever he proceeded to give madder for tinging a 
third layer, it would pervade all the bone, tinge the 
layer below, and reduce the whole to one tint. If a 
bone ſhould increaſe by layers, thick enough to be vi. 
ble, and of a diſtinct tint, and ſuch layers be eontin- 
ually accumulated upon each other every week, what 
kind of a bone ſhould this grow to? Yet ſuch is the 
faſcinating nature of a theory, that Du Hamel, un- 
& mindful of any interruptions like thoſe, deſcribes bold- 
y his ſucceſſive layers, carrying us through regular 
details, experiment after experiment, till at laſt he 
brings up his report to the amount of five ſucceſſive 
; layers, viz. two red layers, and three white ones. And 
in one experiment he makes the tinge of the madder 
1 continue 
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continue in the bones for fix months, forming ſucceſ. 
five layers of red and white, although, in an earlier ex. 
periment (which he muſt have forgotten in his hurry), 
he tells us, that by looking through the tranſparent 
part of a cock's wing, he had ſeen the tinge of the 


madder gradually leave the bones in not many days. 


Theſe experiments are as groſs and palpable as the 
occaſion of them, and ſhould ſtand as a warning to 


us, ſhewing how ſeverely and honeſtly we muſt queſ- 


tion our own judgment, when trying to confirm our 
preconceived theories by experiments and facts. 
Yet, by theſe experiments with madder, one moſt 


important fact is proved to us; that the arteries and 


abſorbents, acting in concert, alternately depoſite and 


reabſorb the earthy particles, as faſt as can be con- 


ceived of the ſoft parts, or even of the moſt moveable 
and fluctuating humours of the body. The abſorp. 
tion of the hardeſt bones is proved by daily obſerva. 
tion ; when a carious bone diſappears before the in- 
teguments are opened ; when a tumour, preſſing up- 
on a bone, deſtroys it; when an aneuriſm of the tem- 
poral artery deſtroys the ſkull; when an aneuriſm of 
the heart beats open the thorax, deſtroying the ſter- 
num and ribs ; when an aneuriſm of the ham deſtroys 
the thigh bone, tibia, and joint of the knee ; when 
a tumor coming from within the head, forces its way 


through the bones of the ſkull ;—in all theſe caſes, 


fince the bone cannot be annihilated, what can hap- 
pen, but that it muſt be abſorbed and conveyed 
away? If we ſhould need any ſtronger proofs than 
theſe, we have molities oſſium, a diſeaſe by which, in 
a few months, the bony ſyſtem is entirely broken up, 

and 
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and conveyed away, by a high action of the abſor- 
bents, with continual and deep-ſeated pain; a diſ- 
charge of the earthy matter by the urine; a gradual 
ſoftening of the bones, ſo that they bend under the- 
weight of the body; the heels are turned up behind 
the head; the ſpine is crooked ; the pelvis diftorted ; 
the breaſt cruſhed and bent in: and the functions be- 
ginning to fall low, the patient, after a flow hectic 
fever, long and much ſuffering of pain and miſery, - 
expires, with all the bones diſtorted in a ſhocking 
degree, gelatinous, or nearly ſo, robbed of all their 
earthy. parts, and ſo thoroughly ſoftened as to be cut 
with the knife. | ; 
Thus every bone has, like the ſoft parts, its arte- 
ries, veins and abſorbent veſſels; and every bone has 
its nerves too. We ſee them entering into its ſub- 
ſtance in ſmall threads, as on the ſurfaces of the fron- 
tal and parietal bones: We ſee them entering for 
particular purpoſes, by a large and peculiar hole, as 
the nerves which go into the jaws to reach the teeth : 
We find delicate nerves going into each bone along with 
its nutritious veſſels ; and yet we dare hardly believe 
the demonſtration, ſince bones ſeem quite inſenſible 
and dead. We have no pain when the perioſteum is 
raſped and ſcraped from a bone : We have no feeling 
when bones are cut in amputation ; or when, in a 
broken limb, we cut off with pincers the protruding = 
end of a bone: We feel no pain when a bone is ö 
trepaned, or when cauſtics are applied to it; and it * 
has been always known, that the heated irons which | 
the old ſurgeons uſed ſo much, made no other im- 
= preſſion than to excite a particular titillation and heat, 
| | C rather 
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rather pleaſant than painful, running along the courſe 
of the bone. But there is a deception in all this. A 
bone may be exquiſitely ſenfible, and yet give no 
pain ; a paradox which 1s very eaſily explained. A 
bone may feel acutely, and yet not ſend its ſenſa- 
tion to the brain. It is not fit that parts ſhould feel 
in this ſenſe, which are ſo continually expoſed to 
ſhocks and blows, and all the accidents of life ; which 
have to ſuffer all the motions which the other parts 
require, In this ſenſe, the bones, the cartilages, li- 
gaments, burſæ, and all the parts that relate to joints, 
are quite inſenſible and dead. A bone does not feel, 
or its feelings are not conveyed to the brain ; but, ex- 
cept in the abſence of pain, it ſhews every mark of 
life. Scrape a bone, and its veſſels bleed ; cut or 
bore a bone, and its granulations ſprout up ; break a 
bone, and it will heal; or cut a piece of it away, and 
more bone will be readily produced ; hurt it any way, 
and it inflames; burn it, and it dies: take any proof 
of ſenſibility, but the mere feeling of pain, and it 
will anſwer to the proof. In ſhort, theſe parts have 
a ſenſibility which belongs to themſelves, but have no 
feelings in correſpondence with the general ſyſtem. 

A bone feels ſtimuli, and is excited to react; in- 


juries produce inflammation in the bones, as in the 


ſoft parts; and then ſwelling and ſpongy looſeneſs, 
and a fullneſs of blood, ſuppuration, ulcer, and the 
death and diſcharge of the diſeaſed bone enſue. 
When the texture of a bone 1s thus looſened by in- 
flammation, its feeling is rouſed; and the hidden ſen- 
ſibility of the bone riſes up like a new property of its 


nature: and as the eye, the ſkin, and all feeling 


parts, 
L 
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parts, have their ſenſibility increaſed by diſeaſe, the 
bones, ligaments, burſæ, and all the parts whoſe feel- 
ing, during health, is obſcure and hardly known, are 
rouſed to a degree of ſenſibility far ſurpaſſing the ſoft 
parts. The wound of a joint is indeed leſs painful at 
firſt, but when the inflammation comes, its ſenſibility 
is raiſed to a dreadful degree: the patient cries out 
with anguiſh. No pains are equal to thoſe which be- 
long to the bones and joints. 


This offification is a proceſs of a truly animal na- 


ture : no coagulation will harden cartilage into bone ; 
no change of conſiſtence will form the blood into it; 
no condenſation of the perioſteum can aſſimilate it to 
the nature of a bone. Bone is not the inorganic 
concrete which it was once ſuppoſed, but is a regu- 
larly organized part, whoſe form ſubſiſts from the firſt, 
which is perfected by its ſecreting arteries, balanced, 
as in every ſecretion, by the abſorbents of the part; 
it lives, grows and feels, is liable to accidents, and 
ſubject to diſeaſe. It is a proceſs which, at firſt, ap- 
pears ſo rapid, that we ſhould expect it to be ſoon 
complete; but it becomes in the end a flow and diffi. 


cult proceſs. It is rapid at firſt ; it advances ſlowly 


after birth; it is not completed till the twentieth 
year; it is forwarded by health and ſtrength, retard- 
ed by weakneſs and diſeaſe. In ſcrophula it is irs, 
perfect; and ſo children become rickety, when the 
bones ſoften and ſwell at their heads, and bend un- 
der the weight of the body.. And why ſhould we be 
ſurpriſed, that careleſſneſs of food or clothing, bad 
air, or languid health, ſhould cauſe that dreadful diſ- 
eaſe, when more or leſs heat, during the incubation 
0 of 
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of a chick, affects the growth of its bones; when the 
ſickneſs of a creature, during our experiments, pro- 
tracts the growth of callus ; when, in the accidents of 
pregnancy, of profuſe ſuppuration, or of languid health, 
the knitting of broken bones is delayed, or prevented 
quite ? | e 

Oe, This proceſs, ſo difficult and flow, is aſſiſted by eve. 

and nume- ry proviſion of, nature. The progreſs of the whole is 

- flow, that fo long as the body increaſes in ſtature, 
the bones alſo may grow; but it is aſſiſted in the in- 
dividual parts, where ſome are flow, ſome rapid in 
their growth, ſome delayed, as the heads of joints, 
that their bones may be allowed to extend, and others 
haſtened, as the pelvis, that it may acquire its perfect 
ſize early in life. Oſſification is aſſiſted by the ſoftneſs 
of the cartilaginous bed in which the bone 1s form- 
ed; by thoſe large and permeable veſſels which carry 
ealily the groſſer parts of the blood; by a quick and 
powerful abſorption, which all along is modelling the 
bone ; and, moſt of all, by being formed 1n detached 
points, multiplied and crowded together, wherever 
much bone is required. 

There is one central ring firſt offified in a long bone, 
as of the leg or arm ; the heads or ends of the bone 
are at firſt mere cartilage, but they alſo ſoon begin to 
ct'ify ; the body ſtretches in a radiated form towards 
either head; the heads oilifying each in its centre, al- 
ſo ſtretch towards the bone ; the heads meet the body, 
and join to it; a thin cartilage only 1s interpoſed, 
which grows gradually thinner till the twentieth year, 
and then diſappears, the body, heads, and proceſſes, 
becoming one bone. In flat bones, as in the ſkull, 


oſfification 
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oñnfication goes from one or more central points, and 
ee radiated fibres meet the radii of other oſſifying 
; points, or meet the edges of the next bone. The 
thick round bones which form the wriſt and foot, 
have one offification in their centre, which is bounded 
by cartilage all round. The proceſſes are often diſ- Of the | 
tinct offifications joined to the bones, like their heads, proceſſes of 
and flowly conſolidated with them into firm bones *. — 
While the bone is forming, various parts, eſſential to 
its ſyſtem, gradually riſe into view. At firſt, we can- 
not in the long bone perceive any heads, proceſſes, 
cavities, or cells; theſe parts are very flowly formed, T 
and are perfected only in the adult bone. | | 
At firſt, the whole length of a long bone, is repre- | 
ſented by a tranſparent gelly, where there is no diſtinc- \ 
tion of heads nor proceſles; it is all of one maſs. After 
the red blood has begun to tinge this cartilage, the 
oſſification begins, and one ring is formed in the mid- 
dle of the bone: from this ring, the fibres ſtretch to- 
wards either end, and ſtop there; then it begins to | 
appear that the heads and body are diſtinct parts; the ' 
fibres of the growing bone, have extended till the car- 0 
tilage is annihilated, and only a ſmall plate remains, ſe- 6 
parating the knobs of the heads from the long body 0 
of the bone. Thus, there is no diſtinction betwixt the 
heads and the body, while the bone is cartilaginous; 
they begin to appear, as diſtinct parts, at that ſtage in 
which the body of the bone is oſſified, and each of the 
heads is beginning to form; they continue three diſ- 
tinct bones, during all the early part of life, and are 
| eaſily 
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»The proceſſes and heads are named the epiphyſis and apo- _ 
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eaſily ſeparated, by ſoaking the bone in water ; when 
they are ſeparated, there is ſeen a rough hollow, on 
the ſurface of the epiphyſis, or ſeparated head, and à 
rough convexity on the end of the body: they are 
finally united into one bone, about the twentieth 
year. 

In the original cartilage, there is no hollow, nor ca. 


long bones: vity; it is all one ſolid maſs. When the oſſification firſt 


appears, the cavity of the bone alſo begins, and extends 
with the offification : At firſt, the cavity is confined 
chiefly to the middle of the bone, and extends very 
 flowly towards the ends. This cavity, in the centre 
of the bone, is at firſt ſmooth, covered with an inter. 
nal membrane, containing the trunks and branchings 
of the nutritious veſſels, which enter by a great hole, 
in the muddle of the bone ; and the cavity is traverſed, 
with diviſions of its lining, membrane, which, like a 
net work of partitions, conduct its branches to all 
parts of the internal ſurface of the bone ; and its nets, 

or meſhes, are filled with a reddiſh and ſerous fluid, in 
the young bone, but ſecrete and contain a n 


marrow in the adult bone. 


Of the can- The whole ſubſtance of a bone is not only fi- 


celli. 


brous, as appears outwardly, but is truly lamellated, 
conſiſting of many diſtinct and delicate plates of 
bone, which lie over each other, in regular order, 
and might ſuggeſt the notion of ſucceſſive oſſifica- 
tions of the perioſteum forming the bone. Theſe 
lamellæ, or plates, are more condenſed and firm, to- 
wards the outer ſurface, and are more looſe, ſeparate, 
and ſpongy, towards the internal ſurface of the bone ; 
and it is eaſily ſeen, during the growth of a young 
bone, that the inner and more delicate plates, are ſe- 

parating 


Dd - 
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parating from the walls of the bone, and receding to- 
Ws wards its cavity: and theſe plates, being again croſſed 
n by ſmall bony partitions, form a net work, or ſpongy 
maſs, which fills the whole cavity of the bone. In 
the middle of the bone, the cavity is ſmall, the walls 
thick, and having all their bony plates; the cells of 
net work few, and large; but towards the ends, the 
bone ſwells out, the cavity alſo is large; but it is not 
like that in the middle, a large tubular cavity; it is ſo 
croſſed with lattice-work, with ſmall interſtices and 
cells, that it ſeems all one ſpongy maſs of bone; and ſo 
many of the inner layers are ſeparated, to form this 
WT profuſion of cells, that the whole ſubſtance of the 
bone has degenerated into this lattice-work, leaving 
only a thin outward ſhell. This reticular form is 
what anatomiſts call the cancelli, lattice-work, net] 
work, or alveolar part of the bone ; it is all lined with 
one delicate membrane, and inward partitions of the 
& fame lining membrane cover each diviſion of the lat- 
We tice-work, forming each cell into a diſtin cavity. 
In theſe cavities, or cells the marrow is ſecreted. The or the 4 
ſecretion is thin and bloody in children; it thickens as 1 N i 
ve advance in years; it is a ſolid oil, or marrow in 
the adult. The marrow is firmer, and more perfect in 
the middle of the bone, and more thin and ſerous to- 
= wards the ſpongy ends. The whole maſs, when ſha- 


ken 


= * That it is merely an expanſion' of the layers that forms the 
WT cancelli, and a mere {ſwelling and ſpongineſs of the ſame quantity 
BY of bony ſubſtance, that makes the ends ſo much thicker than the 
niddle, is proved by this, that an inch of the ſmaller bony tube, 
aut from the middle, weighs equally with an inch of the large 
pongy tube, cut out from the ends. 
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ken out of the bone, is like a bunch of grapes, each 
hanging by its ſtalk. The globules, when ſeen with 
the microſcope, are neat, round, and white, ſeeming 
like ſmall pearls, and each ftalk is ſeen to be a ſmall 
artery, which comes along the membrane of the can. 
celli, ſpreads its branches beautifully on the ſurface of 
the bag, and ſerves to ſecrete the marrow, each ſmall 
twig of artery, filling its peculiar cell. To this, an old 
anatomiſt added, that they had their contractile power, 
like the urinary bladder, for expelling their contents; 
that they ſqueezed their marrow, by channels of com. 
munication, through and among the bony layers ; and 
that their oil exuded into the joint, by nearly the ſame 
mechaniſm, by which it got into the ſubſtance of the 
bone. 


While the conſtitution of a bone was not at all un- 


bony plates, derſtood, anatomiſts noted with particular care, every 


trifling peculiarity, in the forms or connections of its 
parts, and theſe lamellæ attracted particular notice. 
That a bone is formed in ſucceſſive plates, is eaſily 
ſeen, as in whale bone; or, in the horns and bones 
of the larger animals; in church- yard bones, which 
have been long buried, or long expoſed to the air. 
It is demonſtrated by a careful picking, and ſepa- 


ration of the ſcales, in a young bone, or by burn- 


ing a bone, which melts and conſumes its gelly, and 
leaves the bony parts entire. It is ſeen in the com- 
mon diſeaſes of bones ; for they caſt off by ſucceſſive 
plates, or leaves, whence the proceſs is named ex- 
foliation ; and one plate is thoroughly ſpoiled and caſt 
off, while another is entire, and ſound. Malphight, 


had firſt obſerved the lamellated ſtructure of bones, 
likening 


* 
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likening them to the leaves of a book. Gagliardi, wha 
like Hippocrates, went among the burial-places of the 
city, to obſerve the bones there, found in a tomb, 
where the bones had been long expoſed, a-ſkull, the os 
frontis of which he could diſſect into many layers, with 
the point of a pin. He afterwards found various bones, 
from all parts of the body, thus decompoſed ; and he 
added to the doctrine of plates, that they were held to- 
gether by minute proceſſes, which, going from plate 
to plate, performed the offices of nails: Theſe appear- 
ed to his imagination to be of four kinds, ſtraight and 
inclined nails, crooked or hook-like, and ſome with 
ſmall round heads, of the forms of bolts or pins *. 
Another notable diſcovey, was the uſe of the holes 
which are very eaſily ſeen through the ſubitance of 
bones, and among their plates. They are, indeed, no 
more than the ways by which the veſſels paſs into the 


ſtill more important, allowing the marrow to tranſude 
through all the ſubſtance of the bone, and keep it ſoft. 
Now this notion, of lubricating the earthy parts of a 
bone, like the common talk of fomentations to the in- 
ternal parts of the body, is very mechanical, and very 
ignorant ; for the internal parts of the body, are both 
hot and moiſt of themſelves, and neither heat nor moiſ 
ture can reach them from without: the bone is al- 
ready fully watered with arteries; it is moiſt in itſelf, 
and cannot be further moiſtened nor lubricated, unleſs 


by a fuller and quicker circulation of its blood. It 


D muſt 


* Theſe nails, which Gagliardi imagined were no more than 
the little irregularities, rifings, and hollows, of the adjoining plates, 
by which they are connected. 


: k k for the paſa 
bones; but the older anatomiſts imagined them to be fage of the 
Marrow. 
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muſt be preſerved by that moiſture only which exifl; 
in its ſubſtance, and muſt depend for its confiſtence 
upon its own conſtitution; upon the due mixing up of 
its gluten and earth. Every part is preſerved in its 
due conſiſtence by the veſſels which form its ſubſiſt. 
ence; and I ſhoald no more ſuppoſe fat neceſſary for 
preſerving the moiſtneſs of a bone, than for prevent. 
ing brittleneſs in the eye. This marrow is, perhaps, 
more an accidental depoſition, than we at firſt fight 


believe. We indeed find in it ſuch a regularity of 


ſtructure, as ſeems to indicate ſome very particular uſe; 
but we find the ſame ſtructure exactly in the common 
fat of the body. When, as we advance in years, more 
fat is depoſited in the omentum, or round the heart, 
we cannot entertain the abſurd notion, of fat being 
needed in our old age, to lubricate the bowels or the 
heart; no more is the marrow (which is not found in 
the child), accumulated in old age, for ne brit- 
tleneſs of the bones. 

The blood veſlels of a bone are large, in proportion 


ters commonly about the muddle of the bone, as in the 


thigh bone, leg or arm, and it is called the nutritious 


or medullary artery: it goes in the central cavity of 
the bone, ſpreads upwards and downwards, ſupplies 
all the ſubſtance of the bone itſelf, and gives thoſe 
delicate arteries which ſecrete the marrow. Other 
arteries enter from without, at the ſpongy ends of the 
bones, where the holes are not viſible only, but very 
large in the adult; particularly large arteries enter in- 
to the heads of the bones, as of the ſhoulder, or of the 
thigh bones ; and there the perioſteum adheres ver) 

ſtrongly ; 
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ſtrongly; ; and every where on its ſurface the bone is 
ſapplied by numerous veſlels from the perioſteum (and 
this feems, indeed, to be the chief uſe of that mem- 
brane) fo that in tearing off the perioſteum, the ſur- 
face of the membrane, and of the bone, are ſeen co- 
vered with bloody points; all the veſſels are conduct- 
ed to the ſubſtance of the bone by its two metnbranes : 
the internal veſſels by the membrane which lines the 
cavity, and which is known by the abſurd name of in- 
ternal perioſteum ; the external one by the outer 
membrane, the proper or external perioſteum. | 
The internal perioſteum is that membrane which Intera4l 
ſurrounds the marrow, and in the bags of which the gr 
marrow is formed and contained. It is more connect- 
ed with the fat, than with the bone ; and in animals, 
can be drawn out entire from the cavity of the bone : 
but its chief uſe is to conduct the veſſels which are to 
enter into the ſubſtance of the bone; and this con- 
nection and office is ſo eſſential to the life and health 
of the bone, that the ſpina ventoſa, or ſerophulous bone, 
is merely a failure of the internal circulation, a total 
corruption of the marrow, and a conſequent loſs of the 
medullary veſſels; by which the whole bone dies, is 
thrown out by nature, or oftener the limb muſt be cut 
off. The ſame effect is produced in our experiments, 
where, by piercing into the medullary cavity, and de- 
ſtroying the marrow, the ſhaft of the bone dies, while 
the heads and proceſſes live, only becauſe they are fup- | 
plied more fully by their external veſſels; | 100 
The perioſteum, which was once referred to the du- . fe 
ra mater, is merely condenfed cellular ſubſtance; of 
which kind of matter we now trace many varied forms 
D ij and 
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28 of THE FORMATION. 


and uſes; for, ſo cloſe is the connection of tlie pert. 


much are theſe parts alike in their nature and proper. 
ties, that we reckon them but as varied forms of one 
common ſubſtance, ſerving for various uſes in different 
parts. The perioſteum conſiſts of many layers, accu. 
mulated and condenſed one above another: it adheres 
to the body of the bone by fmall points or proceſſes, 
which diveinto the ſubſtance of the outer layer, giving 
a firm adheſion to it, ſo as to bear the pulling of the 
great tendons, which are fixed rather into the peri- 
oſteum, than into the bone +. It is alſo connected with 
the bone, by innumerable veſſels. It is not in itſef 
vaſcular ; but it is the medium by which veſſels are 
tranſmitted to the bone; and our injections do not ea- 
ſily colour the perioſteum itſelf, while they make the 
bone which belongs to it thoroughly red. The layers 
of the perioſteum neareſt to the bone, are condenſed 
and ſtrong, and take a ſtrong adheſion to the bone, 
that the veſſels may be tranſmitted ſafe, and the fibres 
of this inner layer follow the longitudinal directions of 
the bony fibres. The perioſteum is looſer in its tex- 
ture outwardly, where 1t 1s reticulated and lax, chan- 
ging imperceptibly into the common cellular ſubſtance, 
There the fibres of the perioſteum aſſume the direc- 
tions of the muſcles, tendons, or other parts which run 
over it. The perioſteum is not for generating bone; 

GY. and 


T It would appear that the arteries are convertible through time 
into theſe tooth-like proceſſes, by which the perioſteura is fixed 
into the bone; for in youth, the veſſels are numerous, the adhe- 
fion ſlight, and the ſeparation bloody; but in the older ſubjeQ, 


the ſeparation is more difficult, and leſs blood is ſeen; 
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and therefore it adheres but ſlightly to the grow- 

ing bone: It is for nouriſhing the external plates; 

and therefore as the bone grows, and as the external 
plates are further removed from the medullary veſſels, = 
the adheſion of the perioſteum becomes cloſer, its ar } 
teries are enlarged, and the dependence of the outer | 
layers on the perioſteum is as well proved as the de- 
pendence of the body of the bone upon its medullary 10 
artery; for as piercing the medulla kills the whole 
bone, hurting the perioſteum kills the outer layers of 
the bone. Any accident which ſpoils the bone of its 7 
perioſteum, has this effect ; the accidental wounds of 
the perioſteum, deep ulcers of the ſoft parts, as on the 
ſhin, the beating of aneuriſms, the growth of tumors, 
the preſſure even of any external body, will, by hurt- 
ing the perioſteum, cauſe exfoliation, which is, in plain 
terms, the death of the external layer, by the injury of 
the outward veſſels ; and an active inflammation of the | 
deeper layers, which being fully nouriſhed by the in- | 
ternal arteries, inflame, {well, become porous and ſpon- m 
gy, form granulations, and theſe granulations puſh off | 
the mortified plate, and form themſelves into new | 
bone, which ſupplies its place. £ 

The cartilages are alſo a part of the living ſyſtem of The carti- 7 

the bone : and we ſee too well, in the queſtion of the mw 
bones themſelvss, how unphiloſophical it muſt be, to 
deny organization and feeling to any part of the living 

body, however dead or inſulated it may appear; for J 
every part has its degree of life: the eye, the ſkin, the 
fleſh, the tendons, and the bones, have ſucceſſive de- 
grees of feeling and circulation. We ſee, that where 
even the loweſt of theſe, the bone, is deprived of its 

ſmall 
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ſmall portion of life, it becomes a foreign body, and i; 
thrown off from the healthy. parts, as a gangrened 
limb is ſeparated from the found body; and we ſpeak 
as familiarly of the death of a bone, as of the gangrene 
of ſoft parts. How, then, ſhould we deny organization 
and life to the cartilages, though ſurely, in reſpe of 
feeling, they mult ſtand in the very laſt degree ? 

The perioſteum goes from the bone over the ſurface 
of the cartilage alſo, where it is named perichondrium: 
It ſtill preſerves its own vaſcular nature; the vellel 
can be injected; and it is not to be believed that the 
perichondrium has theſe veſſels, without communicat. 
ing them to the cartilage to which it belongs. We 
ſee red arteries in the centre cf an oflifying cartilage, 
and therefore we know that the trunk of the artery 
may be red, as in the oſſifying part of the cartilage, 
and yet the extremity of the ſame artery be pellucid, 
as in the unoſſified part. Since veſſels run through 
the cartilage to generate bone, we cannot, 1n reaſon, 
ſuppoſe that theſe veſſels are produced in the inftant 
in which they appear : They had exiſted before ; they 
are but dilated now; the increaſing action dilates them, 
and the dilatation makes them red ; this enables them 
to ſecrete bone, and, in many caſes, as in the acciden- 
tal joint formed by a fracture ill cared for, we can, by 
paring the cartilage, ſet the veſſels * again, and make 
them begin to ſecrete. 

Wherever we find a vaſcular membrane ſurround- 
ing and nouriſhing any part, as the vitreous or cry- 
ſtalline humours in the eye, we muſt not ſuppoſe 
that fuch are inſulated parts, maintained there by 
mere adheſion ; but muſt conſider them as parts re- 

gularly 
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gularly organized, their vaſcular membrane being part 
af their living ſyſtem; and though the tranſparent 
hamours of the eye, the cartilages and ligaments over 
all the body, and all the ſyſtem of the bones, have been 
conſidered as mere concretes, and inſulated parts, they 
are now known to be regular parts of the living whole, 
The cartilages have no very active circulation; it is 
ſuch as to keep them in life, but not ſo active as to en- 
danger inflammation, in the continual ſhocks which 
they muſt endure ; their feeling muſt be very obſcure, 
for feeling alſo would have been inconſiſtent with 
their offices, which is to cover and defend the bones; 
to yield to the weight of the body, and to reſtore them- 
ſelves when that weight is removed ; to bear all the 
ſhocks of leaps or falls; to perform all the motions of 
the body, and the continual workings of the joints, 1 
where they rub, and even crackle upon each other, | 

without danger or pain. | 
We now underſtand the conſtitution of a bone, and 
can compare it fairly with the ſoft parts in vaſcularity, {4 
and in feeling ; in quickneſs of abſorption; in the 
regular ſupply of blood neceflary to the life of the 
bony ſyſtem ; in the certain death of a bone, when a 
deprived of blood by any injury of its marrow, or of N 
its perioſteum, as a limb dies of gangrene, when its 
arteries are cut or tied; in the continual action of its 
ablorbents, forming its cavity, ſharping its proceſſes 
and heads, keeping it ſound and in good health, and 
regulating the degree of bony matter, that the com- 
poſition may neither be too brittle nor too ſoft. From 
this conſtitution of a bone, we could eaſily foreſee how 
the callus for uniting broken bones muſt be formed; 
| Not 


' 
7 
F 
Y 
% 
I 
; 


bo 32 OF THE FORMATION 


| not by a mere coagulation of extravaſated juice, buy 
a4 by a new organization reſembling the original bone. 
94 The primordium of all the parts of the body i 
14 a thin gelatinous mucus, in which the forms of the 
7 parts are laid; and the preparation for healing wounds, 
Fl and for every new part that needs to be formed, is a 
4 ſecretion of mucus which is ſoon animated by veſſels 
| coming into it from every point. In every external 
1 1 wound, in every internal inflammation, wherever ex. 
ö ternal parts are to be healed, or internal viſcera are 
ö | about to adhere, a mucous matter is ſecreted, which 
| 4 ſerves as a bed or nidus, in which the veſſels ſpread 
Fi from point to point, till the mucus is animalized and 
1 converted into a membrane: And thus the heart 
; [| the inteſtines, the teſticle, and other parts, adhere 
5 | by inflammation to the coats which ſurround them, 
| and which are naturally looſe. It is a mucus of the 
ſame form which unites the ends of a broken bone; 
and, by breaking the bones of animals, and attend- 
ing to the progreſs of the callus, we find firſt a thin 
mucus; then that thickened into a tranſparent gelly ; 
that gelly growing vaſcular, and theſe veſſels gradual. 
ly depoſiting nuclæi of offification in the centre of 
the maſs; and by madder, or by fine injections, we 
can make the gelly appear vaſcular, and make the 
nuclæi of offification quite red. The colours of our in- 
jections begin to tinge the cartilage as it begins to 
offify, and as ſoon as the offification 1s general, it re- 
ceives a general tinge. | | 
When we find the ſubſtance of the oldeſt bone 
thus full of veſſels, why ſhould we doubt its being 
f able, from its own peculiar veſſels, to heal a breach, 


or to repair any lols? We have no reaſon to refer 
| | the 
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the generation of callus to the marrow, to the peri- 
oſteum, nor to the ſubſtance of the bone itſelf, for 
they are but parts of the common ſyſtem of a bone; 
and each part of this ſyſtem is of itſelf capable of re- 
generating the whole. How little the conſtitution of 
a bone has been underſtood, we may know from the 
ſtrange "debates which have fubſiſted ſo long about 
the proper organ” for generating callus. Some have 
pronounced it to be the periofteum ; others the me- 
dullary veſſel, and internal membrane; others the ſub- 
ſtance of the bone itſelf: but I have been employed 
in explaining, that not only any part of the bone, 
perioſteum, or marrow, but even any artery in all 
the ſyſtem, may aſſume that action which generates 
bone. In the heat of this diſpute, one of the moſt 
eminent anatomiſts produced a diſeaſed bone, where 
a new bone was formed ſurrounding a carious one, 
and the ſpoiled bone rattted within the cavity of the 
found one : Here we ſhould have been ready to pro- 
nounce, that bone could be formed by the perioſteum 
only. But prefently another anatomiſt produced the 
very reverſe, viz. a ſound young bone; forming in 
the hollow cylinder of a bone which had been long 
dead ; where, of courſe, the callous matter muſt have 
been poured into the empty cavity of the ſpoiled bone, 


have been ſecreted by the medullary veſſels. But the 
truth 1s, that callus may be thus produced from any 
part of the ſyſtem of a bone; from its perioſteum, 
from its medulla, or from the ſubſtance of the bone 
itſelf, If we pierce the bone of any animal, and de- 
ſtroy the marrow, the old bone dies, and a new one 
1 is 


WW 


from the ends which ſtill remained ſound, or muſt 
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is formed from the perioſteum: if we kill the cręature 
early, we find the new bone to be a mere ſecretion 
from the inner ſurface of the perioſteum; and if we 
wait the completion of the proceſs, we find the ney 
bone beautiful, white, eaſily injected, and thick, looſe 
in its texture, and vaſcular and bloody, but fill firm 
enough for the animal to walk upon; and ip the 
heart of it, we ſind the old bone dead and black. If 
we reverſe this operation, and deſtroy the pexioſteum 
only, leaving the nutritious veſſels entire, then the 
new bone is formed freſh and vaſcular by the medyl. 
lary veſſels, and the old one ſurroungs it quite black 
and dead; and in fractures of the patella, or knee. 
pan, where there are no medullary veſſels, the pieces 
are united by a callus, which is ſecreted from the yel. 
ſels of the bone itſelf. 

The diſeaſes of the bones are the moſt frequent in 
ſurgery ; and it is impoſſible to expreſs how much the 
ſurgeon is concerned in obtaining true ideas of the 
ſtructure, conſtitution and diſeaſes of bones; how te- 
dious, how painful, and how loathſome they are; 
how often the patient muſt loſe his limb, 'or endan- 
ger his life; how very uſeful art is; but, above all, 
what wonders nature daily performs in recovering 
bones from their diſeaſed ſtate, 
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CHAP. II. 


of THE SKULL IN GENERAL—THE BONES OF WHICH IT 
18 COMPOSED — THEIR TABLES — DIFLOE — SUTURES— 
THEIR ORIGINAL CONDITION, AND THEIR PERFECT 
FORM, REPRESENTED AND EXPLAINED. 


Wut the bones in general ſerve as a baſis for 
the ſoft parts, and for ſupporting and directing the 
motions of the body, certain bones have a higher uſe 
in containing thoſe organs whoſe offices are the moſt 
efſential to life. The ſkull defends the brain ; the 
ribs and ſternum defend the heart and lungs ; the 
ſpine contains that prolongation of the brain which 
gives out nerves to all the body : and the injuries of 
each of theſe are important in proportion to the value 

of thoſe parts which they contain. 
| How much the ſtudent is intereſted in obtaining a 
correct and perfect knowledge of the ſkull, he muſt 
learn by flow degrees. For the anatomy of the ikull 
is not important in itſelf only ; it provides for a more 
accurate knowledge of the brain ; explains, in ſome 
degree, the organs of ſenſe ; inſtructs us in all thoſe 
accidents of the head which are ſo often fatal, and ſo 
E ij ofter 
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often require the boldeſt of all our operations. The 
marks which we take of the ſkull, record the en. 
trance of arteries; the exit of veins and nerves; 
the places and uſes of thoſe muſcles which move the 
jaws, the throat, the ſpine. - Indeed, in all the hu- 
man body, there is not found ſo complicated and dif. 
ficult a ſtudy, as this anatomy of the head; and if 
this fatiguing ſtudy can be at all relieved, it muſt 
be by firſt eſtabliſhing a very regular and orderly de. 
monſtration of the ſkull. 
For this end, we diſtinguiſh the face, where the ir. 
regular ſurface is compoſed of many ſmall bones, from 
the cranium or ſkull-cap, where a few broad and flat 
ſhaped bones form the covering of the brain. It is 
theſe chiefly which incloſe and defend the brain, 
which are expoſed to injuries, and are the ſubject of 
operation. It is theſe alſo that tranſmit the nerves. 
So that the cranium is equally the object of attention 
with the anatomiſt and with the ſurgeon. 
All the bones of the cranium, are of a flattened 
form, conſiſting of two tables, and an intermediate di- 
ploe, which anſwers to the cancelli of other bones. 
The tables of the ſKkull, are two flat and even plates of 
bone: the external is thought to be thicker, more 
ſpongy, leſs eaſily broken; the inner table, again, is 
denſe, thin and brittle, very eaſily broken, and is ſome- 
times fractured, while the external table remains en- 
tire: Thence it is named tabula vitrea, or the glaſſy ta- 
ble. Theſe tables are parted from each other by the 
diſtance of a few lines *; and this ſpace is filled up with 
| 1 oy 20 the 


* In anatomy there is occaſion in almoſt every deſcription, for 
x ſcale of ſmaller parts. The French divide their inch into twelve 
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the diploe, or cancelli. The cancelli, or lattice work, 
is a net of membranes, covered with veſſels, partly for 
ſecreting marrow, and partly for nouriſhing the bone ; 
and by the dura mater | adhering to the internal ſur - 
face, and ſending in arteries, which enter into the can- 
celli by paſſing through the ſubſtance of the bone, 
and by the pericranium covering the external plate, 
and giving veſlels from without, which alſo enter into 
the bone, the whole is connected into one ſyſtem of 
veſſels. The pericranium, dura mater, and ſkull de- 
pend ſo entirely, one upon the other, and are ſo fairly 
parts of the ſame ſyſtem of veſſels, that an injury of 
the pericranium, ſpoils the bone, ſeparates the dura 
mater, and cauſes effuſion upon the brain ; a ſepara- 
tion of the dura mater is, in like manner, followed by 
ſeparation of the pericranium, which had been ſound 
and unhurt ; and every diſeaſe of the cancelli, or ſub- 
ſtance of the bone is communicated both ways; in- 
ward to the brain, ſo as to occaſion very imminent dan- 
ger; outwards towards the integuments, ſo as to warn 
us that there is diſeaſe. The general thickneſs of the 
ſkull, and the natural order of two tables, and an in- 
termediate diploe, is very regular, in all the upper parts 
of the head. In perforating with the trepan, we firſt 
cut with more labour, through the external table; 
when we arrive at the cancelli, there is leſs reſiſtance, 
the inſtrument moves with eaſe , there is a change of 
ſound, and blood comes from the tearing of theſe veſ- 
ſels, which run in the cancelli, betwixt the tables of the 
{kull. eee thought themſelves ſo well aſſured, of 
theſe 


parts, each of which is a line. The French line, or twelfth of an 
inch, is a meaſure which I ſhall often have occaſion to uſe, 
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theſe marks, tliat, it became a rule, to cut freely, and 
quickly, through the outer table, tö expect the change 
of ſound, and the How bf blood, is marks of ling 
reached the caticelli, and theh to cut more deliberate 
Iy, and ſlowly, through the inner table of the full 
But this ſows an indiſcreet hufry, and unpardonable 
raſhiieſs iti operation. The patient, duting this ſaw. 
ing of the ſkull, is ſuffering heither danger nor pain; 
and many additional reaſons, leads us to refuſe alto. 
gether, this rule of practice: for the ſkull of a child 
conſiſts properly of one table only; or tables are not 
yet diſtinguiſned, nor the cancelli formed: In youth, 
the ſkull has its proper arrangement, of cancelli and 
tables; but ſtill, with ſuch irregularities, and excep- 
tions, as make a hurried operation unſafe : In old age, 
the ſkull declines towards its original condition, the 
cancelli are obliterated, the tables approach each other, 
of are cloſed and condenſed into one, the ſkull be. 
comes irregularly thick, at ſome points, and at others 
thin, or almoſt tranſparent; ſo that there can hardly 
be named any period of life, in which this operation 
may be performed quickly, and fafely at once. But, 
befides this gradual progreſs of a bone increafing in 
thickneſs and regularity as life advatices, and grow- 
ing irregular and thinner in the decline of life, we find 
dangerous irregularities, eyen in younger ſkulls. There 
are often at uncertain diſtafices, upon the internal ſur- 
Rice of the ſkull, hollows and defects of the internal 
table, deep pits, or foveæ, as they are called, ptoduced 
perhaps by the impreſſions of contorted veitis. Theſe 
fover, increaſe in ſize and in number, as we decline in 
life : they are mote frequent, on the inner ſurfaces of 
| : the 
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the * and frontal hones; ſo that in thoſe. places 
where the ſkull ſhould be moſt ręgular, we are never 
ſure, and muſt, even in the ſafeſt places, PRTToFALG En 
dually and flowly. 
The BONES of which the cranium, or fkull-cap is 
formed, are eight in number, 1, The F&QNTAL-RONE, 
or bone of the forehead, farms the upper and fore part 
of the head, extends a little towards the temples, and 
forms alſo the upper part of the ſocket for the eye. 
2. The PARIETAL, BONES, are the two large and flat 
bones which form all the ; ſides, and upper part of the 
head; and are named parietalia, as they are the walls 
or ſides of the cranium, 3. The os ccchrris, is nam- 
ed from its forming all the occiput or back of the 
head, though much of this bone lies in the neck, and 
zs hidden in the baſis of the ſkull, 4. The oss EM- 
νẽ¶j form the lower paxts of the ſides of the crani- 
um: they are galled temporal, from the hair that co- 
vers them being the firſt to turn grey, marking the 
S tiweof life. 5. The os ZTHMoLDEs, and, 6. the os SPRL- 
& NowpEs, are quite hidden in the baſis of the ſkull: 
they are very irregular and very difficultly deſcribed, 
or explained. The 9s =Tymopzs, is a ſmall ſquare 
dane, hollow, and with many cells in it: it hangs over 
dhe noſe, and conſtitutes a great and important part of 
& that organ, and at the ſame time ſupports the brain. 
he olfactary nerves, by paſſing through it at many 
points, perfarate it like a fieve ; and it takes its name 
Lom this perforated, or æthmoid plate. The gs srhi- 
Voss, is larger and more irregular ſtill; placed fur- 
wer back; locked in betwixt the occipital and æth- 
woidal bones ; lies over the tap af the throat, ſo that 
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its proceſſes form the back of the noſtrils, and roof gf 
the mouth; and it is ſo placed, as to ſupport the very 
centre of the brain, and tranfmit almoſt all its nerve, 

— SUTURES.—Al theſe bones are joined together by 
ſeams, which, from their indented, or dove- tailed ap. 
pearance, are named ſutures. 

1. The coRONAL SUTURE, is that which joins the 
frontal to the parietal bones; extends almoſt direQly 
acroſs the head, from ear to ear; deſcends behind the 
eye, into the deep part of the temple ; and there lof. 
ing its ſerrated appearance, becomes like the ſquamou 
or ſcaly ſuture, which joins the temporal bones. I. 
is named coronal, becauſe the ancients wore their 
garlands, on this part of the head. But the ſuture had 
been better entitled to this name, had it "Hurthrrndel 
2 head, than as it crofles it. 

The LamBDoIDAL SUTURE, is that one which Joins 


one ear, aſcends and arches over the occiput, and de. 
ſcends behind the other ear. It thus ſtrides over the 
occiput, in a form ſomewhat reſembling the letter 
lambda (A), of the Greeks whence its name. 

3. The sacrrralL SUTURE, joins the parietal bone: 
to each other; runs on the very top of the head; ex. 
tends forwards from the lambdoid ſuture, till it touches, 
or ſometimes paſſes the coronal ſuture ; and from h. 
ing betwixt theſe two ſutures, like an arrow betwixt 
the ſtring and the bow, it has been named ſagittal. 

4. The TEMPORAL SUTURES, join the temporal bones 
to the parietal, occipital, and frontal bones ; the ſphe- 
noid bone alſo enters into the temporal ſuture, juſt be- 
hind the eye. The temporal ſuture makes-an arch 


correſpond- 
6 


N OF THE SKULL IN GENERAL, 41 


correſponding almoſt with the arch of the external ear; Pute l. 
it meets the coronal ſuture, an inch before the ear, and *'* + 
the lambdoidal an inch behind it. This back part, 
belongs as much to the occipital, as to the temporal 1 
done; and ſo has been named ſome times, additamen- 
tum ſuture lambdoidalis ; ſometimes additamentum ſu- 
ture ſquamoſæ : for this temporal ſuture is, on account 
of the edge of the temporal and occipital bones 
being thin, and like ſcales of armour laid over each 
other, often named the ſquamous, or ſcaly ſuture, 

5. The SPHENOIDAL and ZTHMOIDAL SUTURES, Are 5. 
thoſe which ſurround the many irregular proceſſes of 
theſe two bones, and join them to each other, and to 
the reſt. \ | {0 
6. The TRANSVERSE SUTURE, is one which, running s. i 
acroſs the face, and ſinking down into the orbits, joins | 
the bones of the ſkull, to the bones of the face; but 
with ſo many irregularities and interruptions, that the 
ſtudent will hardly recognize this as a ſuture. 

7. The zYcoMaTIC SUTURE, is one which joins a 7. 
branch of the temporal bone, to a proceſs of the | 

8 cheek bone; forming an arch, zygoma, or yoke ; but 
this ſuture has no extent, it is a ſerrated appearance 

at one ſingle point only. 

To mark and know theſe ſutures, and to be able to 

trace them in imagination, upon the naked head, to 

foreſee where a ſuture will preſent, and how far it runs, 

may be a matter of great importance to the ſurgeon. 0 
Hippocrates, who has had more to praiſe his honeſty 1 
than to follow his example, acknowledges his having þ 
W miſtaken a ſuture for a fracture of the ſkull; and ſince 

this warning, various contrivances and marks have been 

| F thought 1 


Plate I. 
Fig. 1. 


and made it black and viſible ; but left the ſuture un. 


the ſkull+; nor even by their places, for we know 
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thought of, for preventing the like miſtake. It may 
be uſeful to remember that the ſuture has its ſerræ or 
indentations, is firmly covered by the pericranium, 
is cloſe, and does not bleed: but that a fiſſure, or frac. 
ture of the ſkull, runs in one direct line, is larger and 
broader at the place of the injury, and grows ſmaller, 
as you recede from that, till it vaniſhes by its ſmall. 
neſs; and that it always bleeds.” Indeed the older ſur. 
geons, obſerving this, poured ink upon the ſuſpected 
part, which, if the ſkull was hurt, ſunk into the fiſſure, 


touched. They alſo directed to make the patient take 
a wire betwixt his teeth, which being ſtruck, like the 
ſpring of an inſtrument, he would feel the twang pro. 
duce a painful and particular ſenſation in the fractured 
part of the head. But after all theſe obſervations, in 
place of any true and certain marks, we find a num. 
ber of accidents which may lead us into a miſtake, 

Sutures cannot be diſtinguiſhed by their ſerræ or 
teeth, for the temporal futures want this common 
character, and rather reſemble capillary fractures of 


that there are often inſulated bones (ofla wormiana) 
ſurrounded with peculiar joinings, which ſo derange the 
courſe of the common ſutures, that the joinings may be 
miſtaken for fractures of the ſkull, and the oſſa wor- 
miana for broken parts. Sometimes the ſquamous ſu- 
ture 1s double, with a large arch of bone intercepted 
betwixt the true and the falſe ſuture; or the ſagittal 
ſuture, deſcending beyond its uſual extent, and quite to 

the 


+ Viz, Fractures as ſmall as a hair, thence named capillary. 
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the noſe, has been miſtaken for a fracture, and trepan- 
ned; and oftener in older ſkulls, the ſutures are en- 
tirely obliterated, all over the head. If the ſurgeon 
ſhould pour ink upon the ſkull, he would have reaſon 
to be aſhamed of an experiment ſo aukward and un- 
ſucceſsful; and for the old contrivance of a wire or 
cord held in the mouth, it cannot be done, ſince the 
patient is commonly inſenſible ; and even, though leſs 
hurt, his feelings, after ſuch an accident, muſt be very 
confuſed ; he muſt be too liable to be deceived : and 
we cannot, on ſuch ſlender evidence as this, perform 
ſo cruel an operation as cutting up the ſcalp, or ſo dan- 
gerous a one as the trepan, 

For various reaſons, we are careful to trace the bones 
from their original ſoft and griſtly ſtate, to their perfect 
condition of hard bone ; and moſt of all, we are con- 
cerned to do ſo in the head, where, in childhood, the 
appearances are not ſingular and curious only, but have 
always been ſuppoſed to indicate ſome wiſe ond uſeful 
purpoſe. It is in this original condition of the ſoft and 
growing bones, that anatomiſts have ſought to find a 
theory of the ſutures, how they are formed, and for 
what uſes. It has been remarked, that the number 
of pieces in the {kull, is infinitely greater in the child 
than in the man. Theſe bones, oſſifying from their 
centre towards their circumference, it happens, of 
courſe, that the fibres are cloſe at the centre of oſſifica- 
tion, and are more ſcattered at the extremities of the 
bone: when theſe ſcattered fibres of oppoſite bones 
meet, the growing fibres of one bone ſhoot into the 
interſtices of that which is oppoſed: The fibres ſtill 
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puſh onwards, till they are ſtopped at laſt, and the 

perfect ſuture, or ſerrated line of union is formed. 
In dilating this propoſition, we ſhould obſerve, that 
in the boy, all the bones in the head are membranous 
and imperfect. The membranous interſtices begin to 
be obliterated ; the ſutures are beginning to cloſe; the 
diſtinction of two tables is not yet eſtabliſhed ; the 
cancelli are not yet interpoſed betwixt the plates, the 
ſinuſes, or caverns of the bones, as in the forehead, 
the noſe, and the jaw, are not formed ; and each bone 
is not only incomplete towards its edges and ſutures, 
but confifts often of many parts. The os FRONTIS is 
formed of two pieces, which meet by a membranous 
union in the middle of the bone. The ossa pa- 
RIETALIA have one great and prominent point of ofli. 
fication in the very centre of each, from which di. 
verging rays of oſſification extend towards the edge: 
of the bone. The os occieiT1s is formed in four 
diſtinct pieces; and the TEMPORAL BONES are ſo 
fairly divided into two, that their parts retain in the 
adult the diſtinct names of petrous and ſquamous 
bones. Although theſe are all the regular points of 
oſſiſication, yet ſometimes there occur ſmall and diſ- 
tin points, which form irregular bones, uncertain in 
number or ſize, found chiefly in the lambdoid ſuture, 
ſometimes numerous and ſmall, more commonly they 
are few in number, and ſometimes of the full ſize of a 
crown, always diſtorting more or leſs the courſe of the 
ſuture, and being thus a ſubje& of caution to the ſur- 
geon ; Theſe are named ossa TRIQUETRA, or, TRIAN- 
GULARIA, from their angular ſhape, or, WoRMIANA, 
from Qlaus Wormius, who remarked them firſt. Now 
| the 
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the os frontis being formed into two larger pieces, their. 
edges meet early in life, and they form a ſuture ; but 
the bones continuing to grow, their oppoſite points 
force deeper and deeper into each other, till at laſt the 
ſuture is entirely obliterated, and the bones unite; and 
{ this ſuture is found always in the child, ſeldom in 
the adult, almoſt never in old age. The occipital bone 
having four points, they are cloſer upon each other, 


they meet early, are ſoon united ; and, although very 


diſtinct in the child, no middle ſuture has ever been 
found in the adult, but always the four pieces are unit- 
ed into one firm and perfect bone. The parietal bones 
have their rays moſt of all ſcattered; the rays of oſſi- 
fication run out to a great diſtance, and diverge from 
one ſingle point, ſo that at their edges they are extreme- 
ly looſe, and they never fail to form ſutures, by admit- 
ting into their interſtices the points and edges of the 
adjoining bones. The ſureſt and moſt conſtant ſu- 
tures are thoſe formed by the edges of the parietal 


bones; the ſagittal in the middle, the coronal over the 
forehead, the lambdoidal behind, and the ſquamous ſu- 


ture, formed by their lower edges. But another phe- 
nomenon reſults at the fame time, from this meeting 
and oppoſition of the fibres and interſtices of the grow- 
ing bones : that when the oppoſite fibres meet too ear- 
ly, they are not fairly admitted into the open ſpaces 
of the oppoſite bone; but the fibres of each bone be- 
ing directly oppoſed point to point, they both turn in- 
wards, and form a ridge or ſpine, ſuch as is ſeen on tho 


inner ſurfaces of the frontal and occipital bones. Such 


is the common theory, which I ſuſpect is imperfect, 
and which ſhould be received with ſome reſerve, for 
| 4 all 
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all the phenomena are not yet explained ; we fing 
each ſuture always in its appointed place; we find no. 
thing like a ſuture formed betwixt the head and body 
of a long bone, though they are formed in diſtin 
points, and are not united till after the years of man- 
hood; we find no ſutures when bones are broken and 
reunited, when they have been ſpoiled, and are repla. 
ced, when a piece of ſpoiled bone has been cut away, 
nor when a new ſhaft of a bone is formed by the ſe. 
creting veſlels, and is united to the heads of the old 
bone, Theſe are accidents which hold us at leaſt in 
doubt. tend, 

It has been ſuppoſed, and, with much appearance 
of truth, that the ſutures limit the extent of fractures, 
leave a free communication of the internal with the 
external parts; that they muſt ſerve as drains from the 
brain ; that they are even capable of opening at times, 
ſo as to give relief and eaſe in the moſt dreadful dif. 
eaſes of the head. But I fear we are not yet able to 
{ee the meaning of this peculiarity of ſtructure; for the 
ſutures are regular and uniform to a wonderful degree, 
while theſe uſes of them are far from being proved. 

The ſutures ſurely were not intended by nature for 
limiting the extent of fractures: for fractures traverſe 
the ſkull in all directions; croſs the ſutures with eale ; 
and 'very often paſſing all the ſutures, they deſcend 
quite to the baſis of the ſkull, where we dare not fol- 
low them with the knife, nor apply the trepan. In- 
deed we do not even know that limiting the extent of 
fractures could be a gracious proviſion of nature, ſince 
it would rather appear by the common accidents, that 
the more eaſily the bone yields, the leſs is the injury to 
| the 


o 
- 
2 
— 
9 
"YL 
CE 
Ws 
* 3 
„ 
2 
Y f 
FS 
„ o 
» » 'v 
4 * 4 
* 
iS Fa - 
» * 
k 2 ” 
” 
LY 
SPS 
7 * 
* 
3 
o 
1 . 
© 
* 4 © 
* 
2 
» * 
. ds 
LK. 0 
4 
1 * 
** 
* 
* 
. 
5 2 
D 
* * 
oo] 
% 
d -< 
- 
= 
fe 
4 
* * 
* 
NF 
* 
78 
— 
* 
* 


* 
* 
> a. 


OF THE SKULL IN GENERAL. 47 


the brain; and that where the fracture is wide and 
large, the ſymptoms are milder, and the danger leſs. 
Neither were they intended as drains; for ſurely it 
is a bold poſition to aſſume, that nature has carefully 
provided forour making iſſues upon the ſutures; When 


the original openneſs of the head and the membrane- 


ous condition of the ſutures was firſt obſerved, it was 
thought to be an obſervation of no ſmall importance. 
The ancients - believed. that the membranes of the 


brain came out by the ſutures, to form the pericrani- 


um, and going from that over the ſeveral joints, formed 
the perioſteum for all the bones. They ſaw a cloſe 
connection betwixt the external and internal mem- 
branes of the ſkull ; and they thought that nature had 
intended there a freer communication, and an occa- 
ſional drain. They found the ſutures particularly 
wide and membraneous in a child, which they attri- 
buted to the watery ſtate of its brain, requiring a freer 
outlet than in the adult ; and accordingly they named 
the opening of the child's head the bregma, fons, fonta- 
nelle, the fountain, by which they believed there was a 
continual exudation of moiſture from the brain. 

We might have expected theſe notions to have va- 
niſhed with the doctrines of humours and revulfion 
which gave riſe to them; but both the doctrines, and 
the practice, have been revived: of late years; and 
a ſurgeon of ſome eminence has been at pains to exa- 
mine various ſkulls, trying to find which of all the ſu- 


3 tures remains longeſt open, and which ſhould form 


the readieſt and ſureſt drain; and after a curious exa- 


mination of each, he decidedly condemns the fonta- 
nelle; finds the additamentum of the ſquamous ſuture 


always 
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always open, and expects this ſuperior advantage from 
placing his iſſues there, that he will command at once 


a drain both from the cerebellum and from the brain. | 
But theſe notions of derivation and revulſion, of ſeroyy r 
humours falling upon the brain, of drains of pituita by 
the noſe, and through the ſutures, were much che. 
riſhed by the ancients, had been long forgotten, and 


have not been effectually revived by this attempt. ü 

It cannot be denied, that, in ſome inſtances, the ſu. 
tures have continued quite open in thoſe grown in 
years, or have opened after a moſt wonderful manner, 
in ſome diſeaſes of the head. 


A young man having been brought into an hoſpital 
ill of a fever, the phyſicians obſerved with ſurpriſe a 
very ſtrong pulſation behind the ear: Upon applying 
the finger, a ſtrong beating was felt ; the part was ſoft 
and yielding ; and upon opening his head, after death, 
there was found a large membraneous ſpate. Diemor. 
- brock found the fountanelle open in a woman of forty 
years of age. 
twenty-ſix years of age, the ſutures were not yet cloſ- 
ed. 

This fontanelle, or opening at the meeting of the co- 
ronal and ſagittal ſutures, was once thought to be a 
ſure mark for the accoucheur to judge by, both of the 
life of the child, and of the direction in which its head 
preſents. It is large and ſoft in a child, and the good 
women lay a piece of firm cloth upon it, and defend 
it with particular care. It begins to contract from the 
time of birth; and in the ſecond and third year, it 1s 
entirely cloſed. Its cloſing is delayed by weaknels, 
ſcrophulous complaints, and indeed by any lingering 


Bauhin ſays, that in his own wife, 


diſeaſe; 
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diſeaſe ; it cloſes very late in rickets, and in hydroce. 


halic children the bones never cloſe, but continue 
ſoft, yield to the watery ſwelling of the brain, and ſe- 
parate in a wonderful degree, ſo as to hold ten or twelve 
pounds. | | 
As the ſutures continue open in a hydrocephalic 
child, they are ſaid to open again in the few inſtances 
Ws here adults are ſeized with the ſame diſeaſe. » We are 


| told that it opens in thoſe dreadful headaches which 
are ſometimes fatal, and that the celebrated Paſchal 


having died after terrible torments, was found to have 
W the ſutures opened again: It is even ſaid that they o- 
pen during diſeaſe, and cloſe after the cure. That a 
man of forty years of age being in the dog- days ſeiz- 
ge d with a raging fever, delirium, watching, and dread- 


ö ; « ful pains of the head, his ſutures opened on the ſe- 
= © venth day, were as wide as in a child, not only ſo as 


be -- to be diſtinguiſhed by the finger, but that the at- 


| i a tendants could ſee the pulſations of the brain; the 
fever, after ſome time, abated ; the pains ceaſed ; the 


; «+ ſutures cloſed, and this man lived many years in per- 
ect health.” So Hildanus reports the caſe, and he 


BY alſo ſays, in another inſtance, that the ſutures had part- 


ed in a violent hemicrania, with an audible noiſe. 
Yet, if this were a regular deſign of nature, the re- 


lief ſhould be perfect; perhaps the opening of the ſu- 
W tures ſhould be more eaſy, and the accident almoſt as. 


common as diſeaſes of the head; or perhaps it had 
3 been the more merciful order, to have determined a 
quick and ſudden period for ſuch dreadful and incur- 
able diſeaſes as theſe. ws ps 
G The 
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The ſutures of the cranium are accidental merely, 
and of little uſe. The reſult, perhaps, of this well 
known law that nature ſeeks to facilitate offification, 


by hegininnig the proceſs in many points; and ſhe e. 


ſtabliſhes as many diſtin points, in healing a broken 
limb as in forming the ſkull. But however they may 
be formed, their uſes cannot be of that importance 
which has been ſuppoſed ; for there are twenty ſepa. 
rate bones, and twenty ſutures in the face, where they 
can neither ſtop fractures, nor ſerve as drains, nor o- 
pen ſo as to give relief. 

But if the ſutures of the cranium have any thing 
peculiar and different from thoſe of the face, in that, 
perhaps, their peculiar uſes may be found. We can. 
not paſs unnoticed their looſeneſs and flexibility in the 
new born child ; how wonderfully the head of the 
child 1s increaſed in length, and reduced in breadth in 
the time of delivery, and how much this conduces to 
an eaſy and happy labour. 

The moſt eminent anatomiſts have condeſcended to 
remark, that in the various nations of Europe the head 
has various forms, which they aſcribe to ſo flight a 
preſſure as that which dreſs, or even the poſture of the 
head might-produce. But how very far Veſalius was 
deceived in calculating thus, is eafily proved. The 
Turks, ſays he, have their heads flattened by wearing 


the turban. But the turban is an Eaſtern dreſs : The 
Turks or Tartars are a northern people, who aſſume 
this dreſs only when conqueſt brings them into a warm- 


er climate, and the prominent cheek-bones, parted 
eyes, and flat heads, continue in the Tartars, who have 
but newly aſſumed the turban, while the conquered 

5 nations 
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nations which have worn it long, are diſtinguiſhed by 
their regular and beautiful features. Perhaps by con- 
trivance and force, we may diſtort the head of a child; 
and we may almoſt believe what is told of the negroes 
of the Caribbee iſlands, who had contrived, by preſ- 
ſure, to flatten their children's heads, that their race 
might be in future diſtinguiſhed from thoſe who had 

ſubmitted to the Spaniſh yoke ; or of what is told ſo 
_ often of eaſtern nations, that they ſometimes mould the 
heads of children into monſtrous arid uncouth forms, 
to extort charity, or as an act of religion. Were J to 
aſſign a reaſon for the flexible bones, and wide ſutures, 
and the yielding condition of the head of the child, I 
ſhould ſay that it were meant by nature to ſtand in the 
place of that ſeparation of the bones of the pelvis which 
has been ſuppoſed, but which cannot exiſt ; for the 

child's head is moulded with little injury, is evolved 
again without help; and it ſeems a proviſion of nature, 
fince the child ſcarcely feels the change : but no wo- 
man has been known to have the joinings of the pel- 
vis relaxed or diſſolved without pain and danger, con- 
finement for many months, a temporary lameneſs, and 
ſometimes ſhe is rendered unable for life. 


G ij CHAP. 


CHAP. III. 


DESCRIPTION OF THE INDIVIDUAL BONES OF THE SCULL, 


* 


LE 1 OS FRONTIS. This bone is compared with 2 
clam-ſhell. It is of a ſemicircular ſhape, hollowed 
like a ſhell, and very equal in its thickneſs. It i; 
marked on the inſide by a ſpine, or prominent line, 
which divides the hollow of the bone into two equal 
parts, and gives riſe to a 'membranous partition, 
which divides and ſupports the hemiſpheres of the 
brain. It is marked on its external ſurface by thoſe 
high ridges on which the eye-brows are placed, and 
by two prominences, which are hollow caverns, nam- 
ed the sI1nus (or cavities) of the frontal bone. It is 
irregular only in its orbitary plates, which are the two 
thin and delicate lamellz that depart from the -gene- 
ral direction of the bone, and ſtand out horizontally, 
ſo as to form a part of the ſocket for the eye, or, as 
it were, a roof defending the upper part of the eye, 
and a floor for ſupporting the lower part of the brain ; 
and theſe two arbitary plates leave an open ſpace, in 
which is incaſed the chief part of the æthmoid bone. 

The firſt point to be remarked, is the $UPERCILIARY 
4 RIDGE, 
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RIDGE, on which the eye-brows are placed: It is a 
prominent arched line, correſponding in ſize and 
length with the eye-brow which it ſupports: It is 
the origin of the frontal muſcles; in this line, the 
nteguments adhere very ſtrongly, by many arteries 
which perforate the bone, which are properly the nu- 
tricious arteries of this part of the bone; and we 
find all over the ſuperciliary ridge many ſmall holes 


Plate II. 
Fig. i. & it. 


through which theſe arteries had paſſed. Among 


theſe, there is one hole which is larger, and which 1s 
diſtinguiſhed from the reſt; for its uſe is not like the 


others, to tranſmit arteries to the bone, but to give 


paſſage to a ſmall artery which comes out from the 
orbit, to mount over the forehead. Sometimes this 
artery turns freely over the border of the orbit, and 
makes no mark, or but a flight one: often lying 
cloſer upon the bone, 1t forms a notch ; but moſt 
commonly, in place of turning fairly over the edge 
of the orbit, it paſſes obliquely through the ſuper- 
ciliary ridge, and, by perforating the bone, makes 
a hole : This hole is named the SUPERCILIARY HOLE. 


W The artery which comes from the eye to go out up- 
on the forehead is named, where it paſſes the ſuperci- 


liary artery and higher up upon the forehead, the 
frontal artery : it eſtabliſhes a communication betwixt 
the internal arteries of the eye, and the external ar- 
teries of the forehead and temple ; it carries along 
with it a ſmall nerve from the eye, which, going al- 
lo out upon the forehead, is named ſuperciliary or 
frontal nerve. We are always warned of the danger 
of wounding arteries where they paſs through bones ; 
and ſtrange ſtories are told of the terrible bleedings 


. 
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Plate IL. which have ariſen from this artery, wounded near it; 

rig. i. & ü. hole, and of the convulſions, palſies, and loſs of fight 
which have ariſen from the accidents, wounds, or la. 
cerations of this frontal nerve; ſtories delivered on 
ſuch authorities as we dare not refuſe, and yet cannot 
eaſily believe. 

This orbitary, or ſuperciliary ridge, ends by two 
proceſſes, which, forming the angles of the eye, art 
named the ANGULAR PROCESSES. The frontal bone 

1g. i. 3. has therefore four angular proceſſes: 1. The two 
internal angular proceſſes, forming the internal angle; 

4. of the eyes; and, 2. The two external angular pro- 
ceſſes which form the external angles of each eye. 
Behind each external angular proceſs, the bone lie; - 

5. flat, and ſunk into a hollow which lodges the tem. 

6. poral muſcles ; and betwixt the two internal angular 1 
proceſſes there is the NASAL POINT or PROCESS. This 
naſal proceſs is a ſmall ſharp projecting point, which 
is exactly in the middle of the bone, occupying that 
ſpace which is betwixt the two internal angular pro- 

eſſes. It is very irregular and rough all round its 
root, for ſupporting the two ſmall naſal bones; and 
this gives them a firm ſeat, and ſuch a hold upon the 
root of the forehead, that they will be ſooner broken 
than diſplaced. 

rig. . J). At the inner end of the A ridge, is that 
bump which marks the place of the frontal ſinus, 
which alſo indicates their ſize; for where this riſing 1 
not found, the ſinuſes are awanting, or are very ſmall; 
but this is no ſure, nor abſolute mark of the preſence 
of theſe finuſes, which often, in the flatteſt foreheads, 
are not entirely awanting. 


'The 
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The ſinuſes * of the os frontis are two in number, plate 11. 
one on either ſide above the root of the noſe : They wy 1 
are formed by a receding of the two tables of the 
&ull from each other: they are formed at firſt with 
the common cancelli, and at firſt they reſemble the 
common cancelli, as if they were only larger cells: 
gradually they enlarge into two diſtinct cavities, of- 
ten of very conſiderable ſize, going down into the 
orbitary plate, or ſideways into the orbitary ridge, or 
upwards through one half of the frontal bone; and 
Ruiſch had, in a gianteſs (puella gigantica), ſeen 
them paſs the coronal ſuture, and extend ſome way in- 
to the parietal bones. 

The two ſinuſes of either ſide are divided by a 
partition; but ſtill they communicate by a ſmall hole: 
ſometimes the partition is almoſt awanting, and there 
are only croſfings of the common lamellated ſub- 
ſtance; and though the communication with one ano- 
ther is not always found, they never fail to communi- 
cate with the noſe: This indeed ſeems to be their chief 
W uſe ; for the frontal ſinuſes are the beginning of a great 
1 train of cells, which, commencing thus in the frontal 
bone, extend through the æthmoidal, ſphenoidal and 
maxillary bones, ſo as to form an organ of great extent 

| and 


* The word Sinus is uſed in two ſenſes : we call the cavities 
or cells, within the ſubſtance of a bone, the ſinuſes of that bone ; 
as the ſinuſes of the forehead, of the ſphenoid, æthmoid, or maxil- 
lary bones: we call alſo certain great veins by the ſame name of 
ſinuſes: Thus the great veins being enlarged where they approach 
W the heart, and the veins being particularly large in the brain and 
Wy the womb, we call them the ſinuſes of the heart, of the brain, 
and of the womb, 
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* ſpeak, while they only add clearneſs and ſtrength: 
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and uſe belonging to the noſe; but perhaps not ſo much 
for extending the organ of ſmelling, as for making 3 
more ſonorous voice : for we have no proof that the 
ſinuſes are part of the organ of ſmell ; unleſs we ſhould 
accept of this as a proof, that, by ſmelling of ftrong 
volatiles, pain ſhoots upwards into the forehead, 
though, by the ſame rule, the eyes ſhould be alſo x 
part of the ſame organ, fince they are pained, and 
tears begin to flow : but we do know that they belong 
to the voice, and raiſe its tone, for we feel the trem. 
bling note reſound through all theſe cells, ſo that the 
voice is ſonorous while they are free; is damped when 
the ſmuſes are oppreſſed by their membranes being 
thickened by cold ; or is almoft ſuppreſſed when the 
ſinuſes are entirely cloſed ; or when, by venereal ul. 
cers, the curtain of the palate is conſumed, no part 
of the voice paſſing upwards into the noſe, it is almoſt 
loft. 

This has given riſe to a very common miſtake : that 
as theſe ſinuſes are awanting in the child whoſe fore- 
head is flat, as they enlarge gradually, and are fully 
formed about the fifteenth year, the vox rauca, the 
breaking of the voice, which is obſerved about that 
time, muſt be owing to the evolution of theſe cells: 
But the female voice does not -undergo the ſame 
change by the evolution of theſe. cells; and caſtra- 
tion, which ſurely can have no effect on thefe cavi- 
ties, keeps down the eunuch's to the treble key of' 
the female voice. The miſtake lies in ſuppoſing 
theſe cavities to raiſe the 'tone or note in which we 


The 
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The membrane which lines theſe cavities is thin, ex- Plate It. 


quiſitely ſenſible, and is a continuation of the com- 
mon membrane of the throat and noſe. A thin hu. 
mour is poured out upon its ſurface to moiſten it and 
keep it right. This the ancients did not conſider as 
2 mere lubricating fluid, but as a purgation of the 


brain, drawn from the petuitary gland, which could 


not be diminiſhed without danger, and which it was 
often of conſequence to promote. - 

They are ſubject to one accident chiefly, VIZ. in- 
ſeas, which neſtle there, and produce inconceiyable 
diſtreſs ; and it is particular, that they more frequent- 
iy lodge in the frontal finuſes, than in the cavities of 
any of the other bones. In ſheep. and dogs, ſuch in- 


ſects are very frequent, as in ſeeking their food, they 


carry their noſe upon- the ground ; and it has been 
proved, or almoſt proved, that in man they ariſe from 
a like cauſe, Indeed what can we ſuppoſe, but that 
= they get there by chance; thus, a man having flept in 
= barns, was afflicted with dreadful diſorders in the 

forehead, which were relieved upon diſcharging from 
the noſe, a worm of that kind which is peculiar to ſpoil- 
ing corn; while others have had the complaint, by fleep- 
ing upon the graſs. But there is ſomething very particu- 
lar in this, that far the greater number of theſe worms 
have been of the centipede kind ; generally long, an 
inch in length, with one hundred, or, according to Lin- 
nzus, one hundred and twelve feet, and not untre- 
quently coyered with hair. There are reports which 
ſeem to prove, that ſome have died of this complaint, 
and in a very miſerable way. In many caſes it has been 
attended with delirium ; and in almoſt eyery inſtance it 
H has 


Plate II. 
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has continued for years. No wonder, then, that the 
trepaning of theſe finuſes has been often propoſed ; 


but I have never read of a well marked caſe, ſo that 


we could be aſſured before hand, of finding worms: 


. They have, in moſt caſes, been diſcovered rather by 


Fig. ii. 


chance. The patient might be relieved on eaſier 


terms, by the injection of aloes, aſſafœtida, myrrh, the 
uſe of ſnuff or ſmoaking, and preſſing the fumes up. 


' wards into the noſe. Much ſhould be tried, before 


undertaking a dangerous 1 on ſuch Fender 
proofs, 
It may be right, in caſes of fractures, to decline ap. 


plying the trepan above the ſinuſes, unleſs a fracture 


cannot be raiſed in any eafler way; and we mult be, 
eſpecially careful, to diſtingwſh a fracture of the out. 
er table only, from entire fractures of this bone. For 
Palfin ſays, that the outer table being broken, and the 
natural mucus of the ſinus being corrupted and floy- 
ing out, has been miſtaken for the ſubſtance of the 
brain itſelf. And Paree, who firſt gives this caution, 
affirms, * that he had ſeen ſurgeons guilty of this mil. 
++ take, applying the trepan, and ſo killing their 1 
“ py patients.“ 

The sriNE or RIDGE which runs upon the internal 
ſurface of the frontal bone, is to be obſerved, as it 
gives a firm hold to the falx, or that perpendiculat 
membrane, which, running in the middle of the head, 
divides and ſupports the brain. This is more or les 
prominent in different ſkulls, and according to the age. 
The ſpine is more prominent at its root; but as it ad- 


vances up the forehead, it decreaſes, and often ends 


in a groove. The ſpine gives firm hold for the falx, and 
* * 
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the groove lodges the great longitudinal ſinus, or in Plate 1. 
other words, the great vein of the brain, which runs 
along the head, in the courſe of the perpendicular par- 
tition, or falx. At the root of this ſpine, there is a ſmall 
blind hole, which will juſt admit a pin; it is named 
blind, becauſe it does not paſs quite through the bone, 
and the beginning of the falx, dipping down into this 
hole, gets a firmer hold. The ancients, thinking that 
this hole deſcended through both tables into the noſe, 
believed, that the dangerous and ungovernable bleed- 
ings at the noſe, muſt be through this hole, and from 
the fore end, or beginning of the longitudinal ſinus. 
The oRBITARY PROCESS, is the laſt remarkable point 
of the frontal bone. The orbitary proceſſes are two thin Fig. i. Kii 
plates, departing from the general direction of the bone, 
and ſtanding inwards at right angles: They cover the eye, 
and ſupport the brain. By the continual rolling of che 
eye, and the preſſure of the brain, they are extremely 
thin and tranſparent ; the rolling of the eye, makes 
them exquiſitely ſmooth below, and on their upper 
S ſurfaces, they are impreſſed with the frequent convo- 
lutions of the brain; ſo that a wound through the eye, | 
© endangers more than the eye; for it paſles eaſily for- a 
ward into the brain, and is inſtantly fatal; it is the . 
aim of the feneer, and we have known in this country, 
a young man killed by the puſh of a foil, which had 
loſt its guard. 
VD pon the orbitary plate, and juſt under the ſuper- 
BY ciliary ridge, there are two depreſſions in the ſocket 
of each eye: the one is very ſmall, and deeper at the 
inner corner of the eye, under the orbitary hole, 
H ij which 
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rie n. which is the mark, of the ſmall cartilaginous pull), 


Fig. iii. 


in which the tendon. of one of the muſcles of the 


eye plays; the other, a more gentle and diffuſed 


hollow, lies under the external angular proceſs, is not 
deep, but is wide enough to receive the point of a fin. 
ger, and is the place where the lachrymal gland lies 
that gland which ſecrets the tears, and keeps the eye 
Moiſt. | | 


PARIETAL BONE.—The parietal bones form 
much the greater ſhare of the cranium: they are more 
expoſed than any others, are the moſt frequently bro. 
ken, and the moſt eaſily trepanned ; for the parietal 
bones, are more uniform in their thickneſs, and more 
regular in their two tables and diploe, than any other, 
But the accidental varieties of pits and depreſſion, 
are very frequent in them and the finus or great vein, 
and the artery which belongs to the membranes of the 
brain, both make their chief impreſſions upon this 
bone. | | 

The bone is very nearly of a ſquare form, ſurround. 


13. ed by deeply ſerrated edges, which unite them with each 


other, and with the occipital and frontal bones. All 
the corners of this bone are obtuſe, except that one 
which lies in the temple, and which, running out to 2 
greater length than the other corners, is ſometimes 


xs. named the SPINOUS PROCESS of the parietal bone, though 


there can be no true proceſs in a bone ſo regular and 
flat. The lower edge of the bone is a neat ſemi-cir- 
cle, which joins the parietal to the temporal bone ; and 
the edge of each, is ſo flaunted off, that the edge of 

+0 the 
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the temporal overlaps the edge of the parietal, with a Plate IL. 
thin ſcale, forming the ſquamous ſuture. About an ; = 20 
inch above the ſquamous ſuture, there is a ſemicircular f 
ridge, where the bone 1s particularly white and hard ; | 
and rays extend downwards from this, converging to- 
Ws wards the jugum. The white ſemicircular line re- 
W preſents the origin of the temporal muſcle ; and the 6.3: 
W converging lines expreſs the manner in which the fibres 
of the muſcle are gathered into a ſmaller compaſs, to 
paſs under the jugum, or arch of the temple. | The 
ſagittal ſuture, or meeting of the two parietals, is mark- 
ed with a groove as big as the finger, which holds the 
14 longitudial ſinus, or great vein of the brain; but the Rk K 
groove is not ſo diſtinctly ſeen, unleſs the two bones 
are put together; for one half of this flat groove be- 
longs to each bone. 
The great artery of the dura mater touches the 
bone at that angle of it which lies in the temple. It 
traverſes the bone from corner to corner, ſpreading 
from the firſt point, like the branches of a tree: it beats Fir m. 
deep into the bone where it firſt touches it; but where 15. 
it expands into branches, its e are very 
2 flight ; commonly it makes a groove only, but ſome- 
times it is entirely buried in the bone; ſo that at the 
lower corner of the parietal, we cannot eſcape cutting 
tis veſſel, if we are forced to operate with the trepan. 
There is but one hole in the parietal bone: it is 
{mall and round, is within one inch of the meeting of 
the lambdoidal, and ſagittal ſutures, and gives paſſage 
to a {mall external vein, which goes inwards to the 
finus, and to a ſmall artery which goes alſo inwards 
to the dura mater, or rather to the falx. 


The 
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Plate l. The meeting of the frontal and parietal bones, being 
imperfect in the child, leaves that membrantous integ. 
ice, which by ſome, is named folium or folliolum, fron 
its reſembling a trefoil leaf, and was named by the an. 
cients hypothetically, bregma, fons *, or fountain; 
they thinking it a drain of moiſture from the brain; 
and ſo the parietal bones are named oſſa bregmatis. 


Plate. O8 OCCIPITIS, has alſo the names of os memoria 
and os nervoſum. It is the thickeſt of the cranial bones, Wi 
but is the leaſt regular in its thickneſs, being tranſpar. WM, 
ent in ſome places, and in others ſwelling into ridge; 
of very firm bone. It gives origin or inſertion to ma. n 
ny of the great muſcles, which move the head and 
neck ; it ſupports the back part of the brain, con. 


tains the cerebellum or leſſer brain, tranſmits the 0 
ſpinal marrow, and is marked with the conflux of the Ir 
chief ſinuſes, or great veins of the brain. | 1 

The EXTERNAL SURFACE is exceedingly irregular, by WR. 


the impreſſions of the great muſcles of the neck : For 
firſt the trapezius and complexus, two great external 
muſcles of the neck and head, have their chief hold 
upon the occipital bone, by which there is formed one 

z. great tranſverſe ſpine. Below theſeagain, the recti muſ. 
cles, two ſmall and deep muſcles of the head and 
2. neck, make another tranſverſe ſpine below the firſt : 
ſo that there is a double tranſverſe ſpine ; and the in- 
terſtice betwixt the muſcles of the oppoſite ſides, leaves, 
of courſe, a prominent ridge or ſpine, which, running 
from above downwards, croſſes the firſt ridges, and 
makes 

The word pulſatilis, or fons pulſatilis, or beating fountain was, 
added, becauſe we feel the beating of the arteries of the brain there. 
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; mo advanced in years, where the ridges and hollows ; 
re ſtrongly marked, the point where theſe ridges i, 
ſo very prominent, as to be named the POSTERIOR . 
rounrRosrrr of the occipital bone. 


nere are ſimilar crucial ridges within; but more regu- 
Har, ſmooth, and equal, and making only one tranſverſe 
Wine. The tentorium cerebello ſuper-extenſum, is a 
Z liaphragm or tranſverſe partition, which croſſes the 
mull at its back part; cuts off from the reſt of the cra- 
nium the hollow of the occipital bone, appropriates 
that cavity for the cerebellum, and defends the cere- 
Whclum from the weight and preſſure of the brain. 
| his tentorium, or tranſverſe membrane, 1s attach- 
ed to the GREAT INTERNAL RIDGE of the occipital bone. 
n the angle where this membrane is fixed to the 
ridge, lies the great ſinus or vein, which is called longi- 
tudinal finus, while it is running along the head; but 
the ſame ſinus, dividing in the back of the head, into 
two great branches, changes its name with its direction; 
and the forkings of the veſſel, are named the right and 
left lateral ſinuſes, which go down through the ba- 
ils of the ſkull; and being continued down the neck, 
Ware there named the great or internal jugular veins. 
This forking of the longitudinal, into the lateral ſinu- 
ſes, makes a TRIANGULAR OR TREPOD-LIKE GROOVE, Which 6. 
follows the internal ridges of the occipital bone: and 
above and below the tranſverſe ridge, there are form- 
ed four plain and ſmooth hollows. The two upper ones, 
are above the tentorium, and contain the backmoſt 
obes of the brain; the two lower ones, are under the 3. 

tentorium, 


akes a croſs called the crucial ſpine; and in a ſtrong Plate I, 


The INTERNAL SURFACE. Oppoſite to theſe ridges, Fig.. 


Plate IL 


64 DESCRIPTION OF THE 


tentotium, and hold the lobes of the cerebellum or 


little brain. 


Fig. IV. c. 


Fig. iv. & 
v. 


PRocsszs. The proceſſes or projections of the oc. 
cipital bone are few and ſimple. 1. There is a part 
of the bone which runs forward from the place of the 
foramen magnum, lies in the very centre of the baſe 
of the ſkull, joins the occipital to the ſphenoidal bone, 


and which, both on account of its place, (wedged in the 


baſis of the ſkull), and of its ſhape, which is rather 
ſmall, and ſomewhat of the form of a wedge, is named 
the cUNIFORM, Or WEDGE-LIKE PROCESS of the occipital 
bone. And, 2. There are two ſmall oval proceſſes, or 
button-like projections, which ſtand off from the fide, 
or rather from the forepart of the foramen magnum, 
or great hole, and which, being lodged in joints be- 
longing to the upper bone of the neck, form the hinge 
on which the head moves. Theſe two proceſles are 
named the conDYLES of the occipital bone. They are 
not very prominent, but rather flatened ; are of an o- 
val form, and have their fore-ends turned a little to- 
wards each other; ſo that by this joint the head moves 
directly backwards or forwards, but cannot turn or 
roll. The turning motions are performed chiefly by 
the firſt bones of the neck. Round the root of each 
condyle, there is a roughneſs, which ſhows where the 
ligament ties this ſmall joint to the INES bone 
of the neck. 

HoLzs.—1. Theſe condyles ſtand juſt on the edge ot 
the FORAMEN MAGNUM, Or great hole of the head, 
which tranſmits the ſpinal marrow, or continuation ot 
the brain; and the edges of this hole (which is almoſt 
a regular circle) are turned and ſmoothed ; a little 

thicker 
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thicker at the lip, and havin ga roughneſs behind that, Fg. 1 It. * 
giving a firm hold to a ligament, which, apurting 


from this hole, goes down through the whole cavity 
of the ſpine,” forming at once a ſheath for the ſpi- 
nal marrow, and a ligament for each individual bone. 
There paſſes down through. this great hole the ſpinal 
marrow, and the vertibral vein: There comes up 
through it the vertibral arteries, which are of great im- 
portance and ſize ; and a ſmall nerve, which, from its 
coming backwards from the ſpine to aſſiſt certain 
nerves. of the brain, is named the ſpinal road 
nerve. | 

2. The ſecond hole is placed a little behind ths ring 
of the foramen magnum, and juſt at the root of either 
condyle, is round, and large, eaſily found, and ſome- 
times it is double; it tranſmits the ninth pair, or great 
lingual nerve. | 

3. There is another hole ſmaller, and leſs regular 
than this laſt. It is exactly behind the condyle, while 
the lingual hole is before it. It is for permitting a ſmall 
vein, the cervical vein of the neck, to enter and drop 
its blood into the great lateral ſinus ; but often it is 
not formed, and this trifling vein gets in by the great 
occipital hole. 

4. We ſhall deſcribe with the temporal bone that 
wide hole which is common to the temporal and oc- 


cipital bones, and which tranſmits the great lateral 
ſinus. 


TEMPORAL BONE.—The FR bone is, in 
the child, two bones; which retain their original 
names of pars ** and pars ſquamoſa. The whole 


1 done 


Plate IV. 
Fig. i. & 1 ii. 
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Fig: i. & it. 
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bone is very irregular in its thickneſs, and hollows, 
and proceſſes, The Pars SQUAMOSA is a thin or ſcaly 
part; riſes like a ſhell over the lower part of the pa- 
rietal bone, and is ſmoothed and flattened by the 
rubbing of the temporal muſcle. The rars PETRoOs4, 
often named os LAPIDOSUM, or ſtony bone, is hard, ir- 
regular, rocky ; jutts inwards towards the baſis of the 
ſkull; contains the organ of hearing, and, of courſe, 
receives and tranſmits all the nerves which are con- 
nected with the ear. There is a third portion of this 
borte, viz. the occipital angle, which is thick and 
hard ; is divided into cells, and forms thoſe caverns 
which are ſuppoſed to be chiefly uſeful in reverbe- 
rating the ſound. 

The ſquamous part is grooved, to woke the ſqua- 


mous ſuture ; is ſcolloped or fringed ; and exceeding- 


ly thin on its edge ; it is radiated, in conſequence of 
its original offification ſhooting out in rays. The 
petrous part again 15 triangular, unequal by the ca- 
vities of the ear; it has a very hard, ſhining, poliſhed 
like ſurface ; exceeded in hardneſs by nothing but the 
enamel of the teeth. Where it projects into the baſe, 
it has ſeveral open points, which are filled up with 
cartilaginous or ligamentous ſubſtance; and its occi- 
pital angle is connected with the other bones by the 
aditamentum ſuturæ ſquamoſæ. 

PROCESSES. I: The ZYGOMATIC PROCESS 8 hated 
and flat before the ear ; grows gradually ſmaller as it 
ſtretches forward to reach the cheek-bone : it forms 
with it a zygoma, yoke, or arch of the temple, under 


which the temporal muſcle plays. The temporal 


muſele is ſtrengthened by a firm covering of tendon, 
which 
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which ſtretches from the upper edge of this zygoma Tides Tv. 
to the white line on the parietal bone; and ſeveral” © © * 
muſcles of the face ariſe from the lower edge of the 
zygoma, particularly one named maffeter, which moves 
the jaw; and one named zygomaticus, or diſtortor 
oris, becauſe it draws the angle of the mouth. The 
zygomatic proceſs is united by a ſhort ſuture to the 
cheek bone. | 

2. The sTYLo1D PROCEss, is ſo named from a flight 2. 
reſemblance to the ſtylus, or point with which the 
ancients engraved their writings on tables of wax. It 
is cartilaginous long after birth ; even in the adult, it 
is not completely formed; it is exceedingly delicate 
and ſmall ; and when its cartilaginous point is fairly 
offified, as in old men, it is ſometimes two inches 
long. It ſtands obliquely out from the bafis of the 
head, and is behind the jaws ; ſo that it gives con- 
venient origin to a ligament which goes downwards 
to ſupport the os hyoides, or bone of the tongue ; and 
it is the origin of many curious muſcles, chiefly of 
the throat and jaws. One flender muſcle going down- 
wards from the ſtyloid proceſs, and expanding over 
the pharynx, is called ſtylo-pharyngeus ; one going 
to the os hyoides, is the ſtylo-hyoideus ; one going to 
the tongue, is the ſtylo-gloſſus: and ſince the proceſs 
is above and behind theſe parts, the muſcles muſt all 
pull backwards and upwards, raiſing. according to 
their inſertions, one the pharynx, another the os | 
hyoides, another the tongue. | N 

3. PROCESSUS VAGINALIS will not be eaſily found, 3. | 
nor acknowledged as a proceſs; for it is only a ſmall 
riſing of a ridge of the bone, with a rough and bro- 
— Lij ken 

| 


ns . 
Fig- 1 


Fig. ii. 4. 
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. ken-like edge, on the middle of which the 5 loi 
proceſs ſands : it is, in ſhort, the root of the ſtyloid 
proceſs which anatomiſts have choſen to obſerve, 
though it gives origin to no particular part ; and 
which they have named vaginalis, as if it reſembled a 
ſheath for the ſtyloid proceſs. 8 

4. Masrorokus, or MAMMILLARIS, is a conical nip. 
ple- like bump, like the point of the thumb; it pro- 
jects from under the ear, and is eaſily felt with the 
finger without; it is hollow, with many cells which 
enlarge the tympanum, or firſt cavity of the ear, and 
are thought to reverberate and ſtrengthen the ſound. 
Under its root, there is a deep and rough rut which 
gives a firm Hold to the firſt belly of the digaſtric 
muſcle; and the point or nipple of this proceſs i is the 
point into which the maſtoid muſcle is inſerted from 
before ; and the complexus obliquus and trachelo- 
maſtoidzus muſcles from behind. It has been pro- 
poſed of late years, that, in certain caſes of deafneſs, | 
we ſhould open this part with the trepan. 

S. The avnITORY PROCESS is juſt the outer margin 
of the hole of the ear. It is in a child a diſtin ring, 
which is laid upon the reſt of the bone. The mem- 
brane of the ear is extended upon this ring, like the 
head of a tambour upon its hoop, whence this is 
named the circle of the tambour by the F rench, and by 
us the drum of the ear. In the adult, this ring is fairly 
united to the bone, and is named the proceſſus audi- 
torius ; and may be defined a circle, or ring 6f bone, 
with a rough irregular edge; the drum dr membrane 
of the ear 1s extended upon it, and the cartilaginous 
tube of the ear is fired to it; ; and thus ring occupies 

the 
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the ſpace from the root of the a to the root 7 W. Y 


of the zygomatic proceſs. 

Holxs. The temporal bone is perforated with 
many holes, each of which Telates to the organ of 
hearing; {ome for permitting nerves to enter; others 
to let them out ; others for the free paſſage of air to 
the internal ear. 


i. & i 


I. The MEATUS AUDITORIUS EXTERNUS (the circle of vis. . a 


which has been deſcribed), is covered with the mem- 
brane of the drum, and communicates the vibratory 
motion of the air for moving and exciting the inter- 
nal organs. 

2. The MEATUs AUDITORIUS INTERNUS, is that hole 
by which the auditory nerves have acceſs to the ear. 
It is a very large hole, ſeated upon the back of the 
pars petroſa, which is of a triangular form. The hole 
is at firſt large, ſmooth, almoſt a regular circle, with 
a ſort of round lip. Within this are ſeen many ſmall 
holes, the meaning of which is this : The auditory 
nerve is double from its very origin in the brain: it 
conſiſts, in fact, of two diſtin nerves, the portio 
dura, and the portio mollis. The portio mollis is a 
large ſoft and delicate nerve, which conſtitutes the 


Fig. it. bv, : 


true organ of hearing; and when it is admitted into 


the ear, it is expanded into a thin web which ſpreads 
over all the cavities of the ear, as the cochlæa, ſemi- 


circular canals, &c. The portio dura, the ſmaller 
part of the nerve, paſſes indeed through the ear, but 


it is quite a foreign nerve; it is not diſtributed within 
the ear; it keeps the form of a diſtinct cord, and paſ- 
ſing through the temporal bone, it comes out upon 
the cheek, where it is s expanded ; ſo that the portio 
| dura 

1 | 


| Fig. iii. d 
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Mm. dura is a nerve of the face, paſſing through the ear, 


but forming no part of that organ. Thus the two 
nerves, the portio dura and mollis, enter together; 
they fill the greater hole, and then they part : the 
portio dura, entering by one diſtinct hole, takes its 
courſe along a diſtin canal, the aqueduct of Fallo. 
pius, from which it comes out upon the cheek ; while 
the portio mollis, entering by many ſmaller holes in. 
to the cochlea, ſemicircular canals, and other internal 
parts of the ear, is expanded in theſe cavities to form 
the proper organ of hearing. 

3. There is a ſmall hole which will admit the point 
of a pin upon the fore part of the petrous bone. This 
hole receives a ſmall twig reflected from the fifth pair 
of nerves : : the nerye is as ſmall as a ſewing thread; 


it can be traced along the petrous bone by a mall 


groove, which conducts it to the hole; and when it 
enters the ear, it goes into the ſame canal with the 
portio dura, and joins itſelf to it. 

4. The hole by which the portio dura paſſes out 
upon the cheek, is found juſt before the maſtoid, and 


behind the ſtyloid proceſs ; and, being betwixt the 


two, it is named the STYLO-MASTOID hole, and } is fa 


ſmall, as juſt to admit a pin. 


Fig. ii. e. 


Plate V. 
Fig. ii. 


5. The hole for the Euſtachian tube is very irregular. 
No air can paſs through the membrane of the drum : b 
and as air is neceſſary within the ear, it is conveyed 
upwards from the palate by the 1ER A PALATO AD 
AUREM, OT, as it is commonly called, the Eusrachlax 
TUBE. This tube is long, and of a trumpet form ; its 
mauth, by which it opens behind the noſtril, is wide 
enough to receive the point of the finger; it grows 
gradually 


G mg Te . wo 


F OE OT Eon SS RR—_ one" xr 


INDIVIUUAL BONES OF THE SKULL. 7¹ 


gadually ſmaller as it advances towards the ear: it is 
cartilaginous in almoſt its whole length; very little 
of it conſiſts of firm bone; ſo that the ftudent, in ex- 
amining the ſkull, will hardly find the euſtachian 
tube; for the cartilage being rotten away, nothing is 
jeft but that end of the canal that is next the ear, 
which open both above and below, ragged, irregular, 
and broken. a Hl | 
When we haye a ſore throat, the pain extends up 
along this tube into the ear; when we have a cold, 
both our voice and our hearing is hurt; the one by 
the ſtuffing of the ſinuſes, the other by the ſtuffing of 
the Euſtachian tube. When we ſhut the noſe and 
mouth, and blow ſtrongly, we feel a crackling in the 
ear, as in the place of the Euſtachian tube; when we 
dive, we feel the Tame, by the condenſation of the 
air: and ſometimes by forcing the air ſtrongly up- 


Plate III. 
Fig. ii. 


wards through the ear, or by vomits, obſtruction of 


the Euſtachian tube, and the deafneſs which attends 
that accident, are very ſuddenly, and, we may ſay, 
violently removed ; or ſometimes the cure is attempt- 
ed by ſyringing, or by cleaning the mouth of this 
tube with a probe, juſt as we do the external ear. 

The other holes do not relate to the ear, and are 
chiefly for tranſmitting the great blood veſſels of the 


brain; | 
1. The caRoTID ARTERY, the chief artery of the 


brain, enters into the ſkull near the point of the pe- 


trous bone, and juſt before the root of the ſtyloid pro- 
ceſs. The artery goes firſt directly upwards, then o- 
bliquely forwards through the bone, and then again 


upwards, to emerge upon the inſide of the ſkull ; ſo 


that 
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that the cargti# makes-the fora:oC-an-Tinkle Hi when 


it is paſling through the ſubſtance of the bone; and, 


in place of a mere hole, we find a ſort of ſhort canal, 
wide, a little crooked, and very ſmooth within. There 


ſeems to be a particular deſign in this angle, which 


the artery is forced to make: perhaps it is deſigned to 
abate the violence with which the blood would drive 
forwards into the brain; for in many of the lower ani. 
mals, there are ſtill more particular proviſions than 
this, the artery being prevented from entering the 
brain in one great trunk, by a curious diviſion, into 
many branches, which meet again. It is at this parti- 
cular point that we are ſenſible in our own body of the 
beating of theſe two great arteries; and Haller is at 
pains to inform us, that, during a fever, he felt this 
beating in a very diſtreſſing degree. 

2. The GREAT LATERAL SINUS comes out through 
the temporal bone, to form the internal jugular yein. 
The courſe of the ſinus may be eaſily traced by the 
groove of the occipital bone downwards, behind the 
pars petroſa : there alſo it makes a deep groove, and 
ends with a large inteſtine-like turn, which makes a 
large cavity in the temporal bone, big enough to re- 
ceive the point of the finger. The ſinus paſſes out, 


not by any particular hole in the temporal bone, but 
Plate VI. 


L what is called a coMMoN HOLE, viz. formed one half 
by the temporal, and one half by the occipital bone. 
This hole is very large; is lacerated or ragged like. It 
is ſometimes divided into two openings, by a ſmall 
point, or ſpine of bone. The larger opening on one 
fide of that point tranſmits the great finus, where it 
begins nn the jugular vein; and the imaller open- 
ing 


=. 
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ing tranſmits the eighth nerve of the ſkull, or par ya. Plate Hl. 
guin which goes down towards the ſtomach, along 
with the jugular \ vein. 
There is a ſmall furrow upon the very angle or Fig. ii. b. 
ridge of the petrous bone, which is made by a ſmall 
vein of the brain going towards the end of the lateral 
ſinus. 
3. There is a {mall hole on the dutſide of this bone, F's | *- 
in the occipital angle; or rather the hole is oftener 
found in the line of the ſuture (the additamentum ſu- 
ture ſquamoſe). Sometimes it is in the occipital bone; 
or ſometimes it is awanting: it tranſmits a trifling vein 
from without, into the great finus, or a ſmall artery 
going to the dura mater, 
That hollow under the root of the zygomatic pro- 
ceſs, which lodges the hinge of the jaw-bone, muſt be 
deſcribed along with the lower jaw. 


The A#THMOID BONE—Is perhaps one of the Fig. ili, & 
moſt curious bones of the human body. It appears al- 
moſt a cube, not of ſolid bone, but exceedingly light, 
ſpongy, and conſiſting of many convoluted plates, which 
form a net-work like honey- comb. It is curiouſly en- 
cloſed in the os frontis, betwixt the orbitary proceſſes of 
that bone. One horizontal plate receives the olfactory 
nerves, which perforate that plate with ſuch a number 
of {mall holes, that it reſembles a fieve, whence the 
bone is named cribriform, or æthmoid bone. Other 
plates dropping perpendicularly from this one, receive 
the divided nerves, and give them an opportunity of 
expanding into the organ of ſmelling; and theſe 
bones, upon which the olfactory nerves are ſpread out, 
are ſo much convoluted, as to extend the ſurface of 
K this 


Pi m. this ſenſe very greatly, and are named ſpongy bones, 
1s. iii. 


F 
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Another flat plate lies in the orbit of the eye, which 
being very ſmooth, by the rolling of the eye, is named 
the os planum, or ſmooth bone; ſo that the zthmoid 
bone ſupports the forepart of the brain, receives the 
olfactory nerves, forms the organ of ſmelling, and 
makes a chief part of the orbit of the eye; and the 
ſpongy bones, and the os planum, are neither of them 
diſtin& bones, but parts of this æthmoid bone. 

The CRIBRIFORM PLATE is exceedingly delicate and 


thin, lies horizontally over the root of the noſe, and 


fills up neatly the ſpace betwixt the two orbitary plates 
of the frontal bone. The olfaQtory nerves, like two 
ſmall flat lobes, lie out upon this plate, and adhering 
to it, ſhoot down like many roots through this bone, 
ſo as to perforate it with numerous ſmall holes, as if it 
had been dotted with the point of a pin, or like a nut- 
meg grater. 

This plate is horizontal ; but its proceſſes | are per- 
pendicular, one above, and ties below. 

1. The firſt perpendicular proceſs is what is called 
CRISTA GALLI, a ſmall perpendicular projection, ſome- 
what like a cock's comb, but exceedingly ſmall, ſtand- 


ing directly upwards from the middle of the cribriform 


plate, and dividing that plate into two; ſo that one ol- 
factory nerve lies upon each fide of the criſta galli ; and 
the root of the falx or ſeptum betwixt the two hemi- 
ſperes of the brain, begins from this proceſs. The fora- 
men cæcum, or blind hole of the frontal bone, is form- 
ed partly by the root of the criſta galli, which is very 
ſmooth, and ſometimes, it is ſaid, hollow or cellular. 
2. Exactly oppoſite to this, and in the ſame direction 
with it, (i. e.) perpendicular to the æthmoid plate, 
ſtands 


* 
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ſtands out the NASAL PtaTE of the æthmoid bone. It Fl, 5 


is ſometimes called the azygous, or ſingle proceſs of the iv- 4 


æthmoid, and forms the beginning of that ſeptum or 
partition which divides the two noſtrils. This pro- 
ceſs is thin, but firm, and compoſed of ſolid bone ; it 
is commonly inclined a little to one or other ſide, ſo as 
to make the noſtrils of unequal fize. The azygous 
proceſs 1s united with the yomer, which forms the chief 
part of the partition; ſo that the ſeptum, or parti- 
tion of the noſe, conſiſts of this azygous proceſs of 
the æthmoid bone above, of the vomer below, and 
of the cartilage in the fore or projecting part of the 
noſe; but the cartilage rots away, ſo that what- 
ever is ſeen of this ſeptum in the ſkull, muſt be either 
of the æthmoid bone or the vomer. 

3. Upon either fide of the ſeptum, there hangs down 
a SPONGY BONE, one hanging in each noſtril. They 
are each rolied up like a ſcroll of parchment : they 
are very ſpongy ; are covered with a delicate and ſen- 
fible membrane, and when the olfactory nerves depart 
from the cribriform plate of the æthmoid bone, they 
attach themſelves to the ſeptum, and to theſe upper 
ſpongy bones, and expand upon them fo, that the con- 
volutions of theſe bones are of material uſe in expand- 
ing the organ of ſmelling, and detaining the odorous 
effluviæ till the impreſſion be perfect. Their convolu- 
tions are more numerous in the lower animals, in pro- 
portion as they need a more acute ſenſe. They are 
named ſpongy, or turbinated bones, from their con- 
volutions, reſembling the many folds of a turban. 

The ſpongy bones have a great many honeycomb- 
like cells connected with them, which belong alſo to 
the organ of ſmell, and which are uſeful perhaps by 


K ij detaining 
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detaining the effluviz of odorous bodies, and alſo by 


reverberating the voice, 'Thus, in a common cold, 
while the voice is hurt by an affection of theſe cell 
the ſenſe of ſmelling is almoſt loſt, | 

4. The oxBITARY PLATE of the zthmoid bone is a 
large ſurface, conſiſting of a very firm plate of bone, 


of a regular ſquare form, exceedingly ſmooth and pg. 


liſhed ; it forms a great part of the ſocket for the eye, 
lying on its inner fide. When we ſee it in the detach. 
ed bone, we know it to be Juſt the flat fide of the æth- 
moid bone; but while it is incaſed in the ſocket of 
the eye, we ſhould believe it to be a ſmall {quare bone; 
and from this, and from its {moothnels, it has got the 
diſtin name of os planum, 


5. The os uncv1s ſhould alſo, perhaps, be counted as 


a part of this bone; for though the os unguis, when 


obſerved in the orbit, ſeems. to be a ſmall detatched 
bone, thin, like a ſcale, and of the ſize of the finger 
nail ( whence it has its name), yet in the adult, the os 
unguis is firmly attached to the æthmoid bone, comes 
along with it when we ſeparate the pieces of the ſkull, 
and when the os unguis is pared off from the zth- 
moid bone, 1t expoſes the cells. 

This os unguis, then, is a ſmall ſcaly- like plate, in 


the inner corner of the orbit juſt over the noſe. We 


find in it that groove which holds the lachrymal lac, 
and conducts it to the noſe; and it is this thin bone 


that we perforate in making the new paſſage into the 


noſe, when there is an obſtruction in the natural duct. 
6. The cxrLs of the æthmoid bone, which form ſo 


important a ſhare of the organ of ſmell, are aranged in 


great numbers, along the ſpongy bone. They are 
TH 6 mall 
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finall, neat cells, much like a honeycomb, and regu- Htg. il & | 
larly arranged in two rows, parted from each other iv. 
by a thin partition ; fo that the os planum feems to 
have one ſet of cells attached to it, while another re- 
gular ſet of cells belongs in like manner to the fpongy 
bones. The cells are thus twelve in number *, opening 
into each other, and into the noſe. a 
Theſe cells are frequently the ſeat of venereal ulcers, 
and the fpongy bones are the ſurface where polypi 
often ſprout up. And from the general connections 
and forms of the bone, we can eaſily underſtand how 
the venereal ulcer, when deep in the nofe, having got 
to theſe cells, cannot be cured, but undermines all the 
face; how the venereal diſeaſe, having affected the 
noſe, ſoon ſpreads to the eye, and how even the brain 
itſelf is not ſafe. We ſee the danger of a blow upon 
the noſe, which, by a force upon the ſeptum, or middle 
partition, might depreſs the delicate cribriform plate, 
{o as to oppreſs the brain with all the effects of a frac- 
tured ſkull, and without any operation which could 
give relief. And we alſo ſee much danger in pulling 
away poly pi, which are firmly attached to the upper 
ſpongy bone. 


SPHENOIDAL BONE.— The ſphenoidal bone rig. v. & vi. 
completes the cranium, and cloſes it below. It is na- 
med SPHENOID CUNIFORM, or WEDGE-LIKE bone, from its 
being incaſed in the very baſis of the ſkull ; or it is na- 
med os MULTIFORME,from its irregular ſhape. It is much 
of the ſhape of a batt, whence it is often named the Prx- 
REGOID BONE, its temporal proceſſes being like extended 
wings ; its 2 proceſſes like feet; its middle like 

the 
* The number is commonly twelve, but not regularly fo, 
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the body and head of a bat; its wing, like proceſſes, 
are in the hollow of the temple, forming a part of the 
ſquamous ſuture, and alſo compoſing a part of the or- 
bit of the eye. Its pterigoid proceſſes hang over the 
roof of the mouth, forming the back of the noftrils ; 
the body is in the very centre of the ſkull, and tran. 
mits almoſt all the nerves of the brain; but ſtill the 
body bears ſo ſmall a proportion to the bone, that we 


have not a regular centre to which all the proceſſes 


can be referred ; ſo that we are always in deſcribing 
this bone, moving forwards from point to point, from 
one proceſs or hole to the next. 


PROCESSES.—1. The AL, or WINGs, often nam. 
ed temporal proceſles, riſe up in the temple, to form 
part of the hollow of the temple; and the wings of the 


ſphenoid bone meeting the frontal, parietal, and tem- 


ts 
. 


poral bones, by a thin ſcaly edge, they make part of 
the ſquamous ſuture, and give a ſmooth ſurface for 
the temporal muſcle to play upon. 

2. The other fide of this ſame proceſs looks towards 
the ſocket of the eye, and has a very regular and 
ſmooth ſurface ; it is exactly oppoſite to the os pla- 
num. As the æthmoid bone forms part of the inſide 
of the orbit, the wing of the ſphenoid bone forms part 
of the outſide of the orbit; and ſo the ſurface turned 
towards the eye is named the oRBITARY PROCESS of the 
ſphænoid bone. 

3. The lower, or back part of this bone runs out 
into a narrow point, which ſinks in under the petrous 


portion of the temporal bone, and being ſharp pointed, 


it is named the sri os PROCESS. It is very remarkable 
| for 
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for a ſmall hole which permits the great artery of the 3 
dura mater to enter. 
4. The point of this ſpinous been projects in the + 
form of a very ſmall peak, which will hardly be found 
by the ſtudent. It projects from the baſis of the ſkull 
juſt within the condyle of the lower jaw, and being a 
ſmall point, like the point of the ſtilus, or iron-pen, 
it alſo is named sryLOI PROCESS, and gives riſe to a 
curious muſcle of the pallate. | 
5. The PTEREGOID PROCESSES &, are four in number, 
two on either ſide. They are thoſe proceſſes, upon 
which (with the ſpinous proceſs) the bone natural 
ly ſtands, and which, when we compare it with a bat, 
repreſent the legs; one of each ſide, is named external 


pteregoid, the other is named the internal pteregoid 
proceſs. 


1. Each EXTERNEL PTEREGOID PROCESS, is thin, flat, 
and broad, and extends farther backwards. Each IN- 
TERNAL PTEREGOID proceſs, is taller and more ſlender; 6. 
not ſo flat nor broad. It has its end riſing higher than the 
other, and tipped with a ſmall neat hook, named the 
hook of the pteregoid proceſs. The inner pteregoid 
procefles, form the back of the noſtrils. The Euſtachian 
tube, comes downwards, in a wide groove betwixt the 
two proceſſes, and then turning its wide mouth towards 
the noſtril, it opens juſt behind the internal proceſs, 
viz., behind the noſtril, and over the back of the pa- 
late. The hook of the pteregoid proceſs, is called the 
hook of the palate, of which it forms the backmoſt 
point. The muſculus cirumflexus vel tenſor pallati, riſ- 

ing from the mouth of the euſtachian tube, turns with a 


ſmall 


* There is ſome confuſion in this name, ſince pterigoid ſignifies 
aliform, or wing like proceſſes, 
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{mall tendon round this hook, like a rope over its pul. 
ly ; and the great muſcles of the lower jaw, the only 
ones for moving it ſideways, or for its grinding mo. 
tions, ariſe from the pteregoid procefles, ſo as to be 
named the external and internal pteregoid muſcles, 
according to the proceſſes from which they ariſe. 

6. The azycovs PROCESS *, is ſo named, from its be. 
ing ſingle, becauſe it is ſeated in the centre of the 
bone, ſo that it can have no fellow. It ſtands perpen. 
dicularly downwards and forewards, over the centre of 
the noſe, and its chief uſe, is to give a firm ſeat or in. 
ſertion for the vomer or bone, which forms the ſeptum. 
This, with the azygous proceſs of the æthmoid bone 
united, forms the upper and back parts of the ſeptum ; 
and the vomer, or proper bone of the partition, ſtands, 
with a ſplit edge, aſtride over theſe two proceſſes, ſo a; 
to have a very firm ſeat. 

7. The cr N PROCESSES, have, like many parts of 
the human body, a very whimſical name, very ill ſuit- 
ed to expreſs their form; for it is not eaſy in this in- 
ſtance, to acknowledge the likeneſs of four little knobs, 
to bed-poſts; yet the clynoid proceſſes, are very remark- 
able. The two ANTERIOR CLYNOID PROCESSES, are {mall 
bumps, rather ſharp, projecting backwards, and ter- 
minating in two flat projecting points. The posrz- 

| RIOR 


* Azygous is a term, which is applied to ſuch parts as have no 
fellow ; becauſe almoſt always the parts on one fide of the body, 
are balanced by ſimilar and correſponding parts on the other fide. 
When they ſtand in the centre of the body, or are otherwiſe ſingle, 
we call them azygous, and ſo the azygous proceſs of the æthmoid 
and ſphenoid, and other bones; or the azygous vein, which runs in 
the centre of the thorax, and is ſingle, 
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Non LN o PROCESSES, riſe about an inch further back- Pute I. 
wards, and are, as it were, oppoſed to the others. They *'* 


riſe iri one broad and flat proceſs, which divides 
above into two points, ſmall and round, or knobby at 
their points; and they lock n towards the an- 
terior clynoid proceſſes. 

The CELLA TURCICA EPHIPPIUM, or Turkiſh ſaddle, 
is the ſpace encloſed by theſe four proceſſes, and is 
well named. The cella turcica, ſupports the pituitary 
gland, an appendage of the brain, the uſe of which is 
unknown. The carotid arteries, riſe up by the fides 
of the cella turcica, and mark its fides with a broad 
groove. The optic nerves lie upon a groove at the 
fore part of the cella turcica, betwixt the two anterior 
clynoid proceſſes ; and ſometimes the two anterior pro- 
ceſſes, ſtretch backwards, till they meet the poſterior 
ones, and form an arch, under which, the carotid ar- 
tery paſſes. Often the poſterior clynoid knobs cannot 
be fairly diſtinguiſhed ; fince in many ſkulls, they 
form but one broad proceſs. | 

This bone has alſo its cells, for all that part which 
we call the body of the bone, all the cella turcica, 
that ſpace which is betwixt the clynoid proceſſes 


within and the azygous proceſs without, is hollowed 


into one large cell, divided with a middle partition. 
It is indeed, leſs regular than the other cells; it is ſome- 
times very large, fometimes it is not to be found ; it 
has other triffling varieties, which it were idle to de- 
ſcribe. As it communicates with the zthmoid cells, 
it probably performs one office with them, is almoſt a 
continuation of them ſo that when any one is leſs or 
awanting, the others are proportionally larger. 
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HOLES.—The ſphenoid bone, is ſo placed in the 
very centre of the ſkull, that its holes tranſmit the 
principal nerves of the ſkull, and it bears the marks of 
the chief arteries. | 

I. The opric HOLES, are large, round holes, juſt un. 
der each anterior clynoid proceſs. We trace the optic 
nerves, by a large groove into each optic hole; and 
an artery goes along with them, named the opthalmie 


artery, about the ſize of a crow-quill, twiſting round 


the optic nerve, and grving arteries to the eye-lids, 
muſcles, and lachrymal gland, but moſt eſpecially to 
the ball and humours of the eye itſelf. This ocular 
or opthalmic artery, comes off from the great carotid, 
while 1t hes by the ſide of the cella turcica ; and it is 
a branch again of this ocular artery, which goes out 
upon the forehead, forming the ſupercthary noteh, or 
hole. | | 

2. The FORAMEN LACERUM, is next in order, and is 
fo named, becauſe it is a wide flit. The foramen la- 
cerum, is wide near the cella turcica, grows gradually 
narrower, as it goes out towards the temple, till it ter- 
minates almoſt in a ſlit. The upper line of the fora- 
men lacerum is formed by the anterior chy noid pro- 
cels, extending outwards, ſharp and flat: And this is 
what ſome have choſen to diſtinguiſh by the name of 
TRANSVERSE SPINOUS PROCESSES, or the little wing of In- 


grafias, who had obſerved it. 


The nerves of the ſkull, are counted from before 
backwards. There are nine nerves, proper to the 
Kull; the xt, or olfactory nerve, perforates the cribri- 
form bone; the 2d, or optic nerve, paſſes through 
the optic hole; the zd, 4th, part of the 5th, and 
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6th pairs of the nerves, paſs through this foramen la- Plate m | 
ig · v. & iv. 


cerum or wide hole, to go alſo into the eye. The op- 
tic nerve, forms the proper organ of viſion. The ſmal- 
ler nerves of the 3d, 4th, 5th, and 6th pairs, go to 
animate its muſcles, with the trifling exception of ſome 
ſmall twigs, which, paſling through the orbit, mount 
upon the forehead, or go downwards into the noſe. 

3. The FORAMEN ROTUNDUM, is named from its 
round ſhape. The foramen opticum, is indeed round, 


but it has already got an appropriated name. Now 


to give the young anatomiſt a regular notion of this, 
and of the next hole, we muſt enumerate the branches 
of the 5th pair. The fifth nerve of the brain, is as 
broad as the little finger, and lies by the fide of the 
cella turcica, where it divides into three leſſer nerves, 
which are called branches of the 5th pair. The firſt 
branch of the 5th pair, is deſtined for the eye ; the 
ſecond branch of the 5th pair, for the upper jaw ; the 
third branch of this 5th pair, for the lower jaw: ſo 
the firſt branch of the 5th pair, paſſes through the 
foramen lacerum to the eye; the ſecond branch of 
the 5th pair, paſſes through the foramen rotundum, to 
the upper jaw; the third branch of this great nerve, 
paſſes through the foramen ovale, to the lower jaw ; 
and if we had any faith in the doctrines of nervous 
ſympathy, we ſhould ſay, here is a wide ſympathy pro- 
vided among the nerves of the eye, the face, and the 
lower jaw. 

The toramen rotundum then, is a hole exactly 


round, pretty large, opening immediately under the 


umer end of the foramen lacerum and tranſmitting the 
Li | ſecond 
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ſecond branch of the 5th pair of nerves, to the upper 
Jaw. . 

4. The FoRAMEN OVALE, is an oval hole, larger than 
the foramen rotundum ; about half an inch behind it; 
and tranſmitting the third branch of the 5th pair to 
the lower jaw. 

5. The FORAMEN $SPINALE, or SPINOUS HOLE, is a very 


ſmall round hole, as if made with a large pin; is in 


the very point of the ſpinous procels ; 1s one third of 
an inch behind the oval hole, and tranſmits the ſmall 
artery, leſs than a crow-quill, which conſtitutes the 
chief artery of the dura mater, viz. that artery, 
which makes its impreſſion upon the parietal bone. 

6. There is ſtill another hole, which tranſmits a nerve 
curious in this reſpect, that it is not going out from 
the ſkull, but returning into it; for the ſecond branch 
of the 5th pair, or the ſuperior maxillary nerve, ſends 


a ſmall branch backwards, which having come with- 


in the ſkull, enters the temporal bone, and goes to join 
itſelf to the portio dura of the 7th pair, and in its way 
gives a ſmall branch, to help out the flender begin- 
ning of the great ſympathetic nerve. This retrograde 
branch of the maxillary nerve, gets back again into 
the ſkull, by a hole which is found, juſt under the root 
of each pteregoid proceſs, whence 1t 1s named PTERE- 
GOLD HOLE * ; or by many, is named after its diſcover- 
er, the VIblax HoLE +. This hole is almoſt hidden, 


under the point of the petrous bone, is not to be ſeen, 


but 


* This retrogade twig, is the little nerve, which perforates the 
os petroſum on its fore part. Vide page 70. 
| + Vidus Vidius, a profeſſor of Paris, and phyſician to Francis 
the firſt, an Me. eo ir r 
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but in the ſeparated bones, and is nearly of the ſize of plate mi. 
the ſpinous hole. Fig. ve. 


If there are found ſome minute holes, about the cel- 


la turcica, they are the marks of ſome blood veſſels, 
entering the bone to nouriſh it, 


CHAP. IV. 


OF THE BONES OF THE FACE AND JAWS, 


Tux face is compoſed of a great number of ſmall ' 


bones, which are grouped together, under the com- 
mon name of upper jaw. There are fix bones on ei- 
ther ſide of the face; but as their names could convey 
no diſtin notion of the uſes, forms, or places of theſe 
bones, to enumerate them were but waſte of time : 
they have indeed ſutures, and their ſutures have been 
very regularly enumerated ; but theſe bones meet each 
other by ſuch thin edges, that no indentation nor 
proper ſuture is formed. None of theſe ſutures run 
for any length, or are of any note, therefore I have 
only this to ſay, concerning the ſutures of the face, 
that they are acknowledged to be purely a conſe- 
quence of the oſſification having begun in many 


3 points; 


/ 
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points : no particular deſign of nature has been ſup. 


poſed. The ſutures, if they require names, are to be 
named after the bones which they unite together. 


OSSA NASI.—The oſſa naſi are ſmall bones, rathey 
thin, having no cancelli, being merely firm and 
condenſed plates. They are convex outwardly, ſo 
that the two together form nearly an arch. 'They are 
oppoſed to each other by a pretty broad ſurface, ſo 
that their thin arch is firm. They have a flat rough 
ſurface, by which they are laid upon the rough ſur. 
face of the frontal bone ; ſo that there alſo their con. 
nection is ſtrong. They are encloſed by a branch of 
the upper jaw- bone, which ſtretching upwards, is nam- 
ed its naſal proceſs : and they he with their edges un. 


der it in one part, and above it in another, in ſuch a 


way, that they cannot eafily be forced in. Laſtly, 
their lower edge is rough, for the firm attachment of 
the cartilages of the noſe ; and their loweſt point, or 
that where the bones of the noſe and the griſtles of the 
noſe are joined, is the moſt prominent point (or as it is 
vulgarly called the bridge) of the noſe; from which 
connection, notwithſtanding its firmneſs, the cartila. 


ges are ſometimes luxated. 


Fg- ii. 


Os uxcvis, ſo named from its being of the ſize and 
ſhape of a nail; or ſometimes named the os Lacury- 
MALE, from its holding the duct which conveys the 
tears, Is that thin ſcale of bone which I have deſcribed 
as belonging to the os cethmoides. It is commonly de- 
{cribed as a diſtinct bone; it is a thin flat bone, a ſingle 
ſcale, without any cancelli; it is found in the inner 
angle of the eye, at its forepart, and juſt touching the 

top 
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top of the noſe; it has a large groove in it for holding Plate w. 
ig. ii. 


the lachrymal ſac and duct. One half of this bone is 
behind the groove, and there the eye rolls upon it. 
One half of it is occupied by the groove for the naſal 
duct; and the other ſide of the groove is formed by the 
riſing branch, or naſal proceſs, as it is called, of the up- 
per jaw-bone. The os unguis is delicate, and eaſily 
broken, being as thin as a ſheet of paper. It is this 
bone which is pierced in the operation for the fiſtula 
lachrymalis, which is eaſily done, almoſt with a blunt 
ſteel or probe; and the chief caution is to keep for- 
wards, ſo as to perforate in the place of the groove, as 
that will lead into the noſe, and not behind it, which 
would carry the perforating inſtrument into the ceth- 
moidal ſinuſes, and perhaps wound the ſpongy bone. 
This bone ſeems peculiarly liable to caties, which is 
perhaps the nature of all theſe thin bones ; for as they 
have no marrow, they muſt depend entirely on their 


perioſteum, which they are no ſooner robbed off than 
they die. 


Oss MAXILLARIA SUPERIORA.—The upper jaw-bones Fig: vil. & 


are particuiarly worthy of notice ; for here we find all 
that is curious in the face, even to its ſize and ſhape. 
The upper jaw-bones are of a very great ſize, forming 
as it were the foundation or baſis of the face. They 
fend a large branch upwards, which forms the ſides of 
the noſe ; a broad plate goes backwards, which forms 
the roof of the palate. There is a circular projection 
below, which forms the alveoli, or ſockets of the teeth. 
The upper jaw-bones are quite hollow within, form- 
ing a very large cavity, which is capable of containing 
an ounce of fluid, or more: And the ſize of this ca- 


vity 


late Iv. Yity ſeems to determine the height of the cheek. bon 
Fig-vi-® and the form of the face; and the diſeaſed enlarge. 
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ment of this cavity raiſes the cheek-bone, leſſens the 
eye, and deforms the face in a very extraordinary de. 
gree. 

Theſe proceſſes, and this eavzty of the bone, are 
what deſerve moſt particular notice. 

1. The firſt is the NASAL PROCESS, which extend; 
upwards, to form the ſide of the noſe. It is arched 
outwards, to give the noſtrils ſnape. Its ſides ſupport 
the naſal bones; and the cartilages of the alæ naſi, or 
wings of the noſe, are fixed to the edges of this pro- 
ceſs. | 

2. A plate.of this bone is called the orbitary pro- 
ceſs. This thin plate is the roof of the great cavity, 
which occupies this bone entirely. It is at once as a 
roof to the antrum maxillare, and as a floor for the 
eye to roll upon. There is a wide groove along the 
upper ſurface of this plate, in which the chief branch 
of the upper maxillary nerve lies: And this nerve, 
named infra orbitary nerve from its lying thus under 
the eye, comes out by a hole of the jaw-bone under 
the eye, which is named infra orbitary hole. And 
thus the nerve appearing upon the cheek, is the chief 
nerve of the face. | 
3. This great bone is the baſis upon which the 

cheek- bone ſtands ; and that it may have a firm place, 
there is a rough and (as anatomiſts call it) ſcabrous 
ſurface, which makes a very firm ſuture with the cheek- 
bone; and as this ſurface riſes a little, it js named the 
malar procels, 


4. From 
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4. tom the lower circle of the upper bone, there . 
IT, VII. - 


projects a ſemicircle of bone, which is for lodging the vii. | (| 
teeth of the upper jaw. This circle of bone is as deep | 


as the fangs of the teeth are long. And it may be 
very truly named a proceſs (PROCESSUS ALVEOLARIS), 4. | 
ſince it does not exiſt in the foetus, nor till the teeth be- 1 
gin to be formed ; ſince it grows along with the teeth, 1 
and is abſorbed and carried clean away when in old 
age the teeth fall out. The ſides of the ſockets in 
which the teeth are lodged; are extremely thin, and 
{urround them cloſely. The teeth are fo cloſely em- 
braced by their ſockets, and we are fo far from being 
poſſeſſed of any inſtrument by which they can be 
pulled perpendicularly out, that the ſockets can ſel- 
dom eſcape ; they are broken or ſplintered in perhaps | 
one of four extractions; even by the moſt dextrous ar- | | 

| 

| 


tiſts in that line. 1 
5: 'Fhe PALATE PROCESS is a plate of bone which 5. 
divides the noſe from the mouth, conſtituting the roof 
of the palate, and the floor or bottom of the noſtrils. | 
This plate is thinner in its middle, and thicker at ei- NI 
ther edge: thus, it is thick where it firſt comes off | | 
from the alveolar proceſs ; it 1s thin in its middle ; and 
it is again thick where it meets its fellow of the oppo- | 
| ſite fide. For at the place where the two upper jaw- 4 
bones meet, the palate plate is turned upwards, ſo 
that the two bones are oppoſed to each other in the | 
middle of the palate, by a broad flat ſurface, which 
cannot be ſeen but by ſeparating the bones. This ſur- 
face is ſo very rough, that the middle palate ſuture 
almoſt reſembles the ſutures of the ſkull; and the max- 
illary bones are neither eafily ſeparated, nor eaſily 
| M | joined 


Plate IV. 
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joined again. This meeting of the palate plates by 3 
broad ſurface, makes a riſing ſpine, or ſharp ridge to. 
wards the noſtrils ; ſo that the broadneſs of the ſurface 
by which theſe bones meet, ſerves a double purpoſe; 
it joins the bones ſecurely, and it forms a ſmall ridge 
upon which the ſplit edge of the vomer, or partition of 
the noſe is planted. Thus we find the palate plate 
of the maxillary bones conjoined, forming almoſt the 
whole of the palate, while what are properly called 
the palate bones form a very ſmall ſhare of the back 
part only. As theſe thinner bones of the face haye 
no marrow, they are nouriſhed by their perioſteum 
only; they are of courle perforated with many ſmall 
holes. A great many minute holes are found a- 
long the palate plate, about the place of the ſock. 
ets, and indeed all over the maxillary bones: And 
this is particular in the palate, that the hard mem. 
brane, or convering of it, 1s fixed to the bony plate 
by many rough tubercles, and even by ſmall hooks, 
which are eaſily found in the dried bone. 

6. The ANTRUM MAXILLARE, Or cavity of the jaw-bone, 
is commonly named ANTRUM HIGHMORIANUM, after its 
diſcoverer Highmore, We have gone round the an- 
trum, on all its ſides, in deſcribing theſe proceſſes of 
the bone : the palate plate makes the floor of the an- 
trum ; the orbitary proceſs makes its roof ; the cheek, 
quite up from the ſockets of the teeth to the lower 
part of the eye, forms its walls or fides : ſo that when 
the antrum enlarges, it is the cheek that becomes de- 


formed ; and when we deſign to open the antrum, | 


we either perforate- the cheek, or pull one of the 
teeth. The antrum is round towards the cheek, but 
— | it 
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it has a flat fide towards the noſe ; it is divided from 


Plate IV. 


the cavity of the noſtril by a flat and very thin plate Fig: — 


of bone; it ſeems in the naked ſkull to have a very 
wide opening, and the lower ſpongy bone is hung by 
a ſmall hook upon the edge of this thin ſeptum, 
which divides the antrum from the noſe ; but in the 
ſkull, covered with its ſoft parts, we find the antrum 
almoſt cloſed by a membrane which ſtretches over 
the opening, and leaves but one or two very ſmall 


holes, of the ſize of the ſmalleſt pea, by which, per- 


haps, the reverberation of ſound in the antrum is 
more effectual in raiſing the voice, and by which ſmall 
hole, the mucus, which is ſecreted in the antrum, 


+ drops out into the noſe. The cavity of the antrum, 


like the inner ſurfaces of the noſtrils, is covered with 
a membrane, and is bedewed with mucus; and the 
mucus drops more or leſs freely in various poſitions of 
the head, Sometimes by cold, or other accidents, in- 
flammations and ſwellings of the membrane come 
on; the holes are cloſed; the drain of matter is ſup- 
preſſed and confined within, and the cheek ſwells. 
Perhaps there may be ſome particular diſeaſe of the 
membrane with which the cavity is lined, or of the 
bone itſelf: in one way or other, diſeaſes of this ca- 
vity, and collections of matter, dreadful pain and 
caries of the bone, are very frequent; then the cheek 
riſes; the face is irrecoverably deformed. Sometimes 
the matter makes its way by the ſides of the teeth, 
or at laſt, it burſts through the bones, makes an ulcer 
in the cheek; and then there is a natural cure, but 
flow and uncertain. There is no very ſure mark of 
this diſeaſe ; it may be known by an attentive retro- 


M ij — ._-: 


late TV. ſpect of all the circumſtances. The diſeaſe is not to be 


17 ig. vii. 
viii. 
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* fly nor certainly diſcovered ; but a very long con- 
tinued toothach, an uncommon degree of pain, or 
greater affection of the eye, with a ſwelling and red. 
neſs, and gradual riſing of the cheek, are very ſuſpi. 
cious ſigns. The pulling of the ſecond or third of 
the grinding teeth, often brings a ſplinter away with 
it, which opens a road for the matter to flow; or 
though there be no breach of the ſocket, often the 


- confined matter follows the teeth, becauſe not unfre- 


quently the longer fangs of the grinders naturally 
penetrate quite into this cavity of the jaw: if the mat- 


ter ſhould not flow, the floor of the antrum is eaſily 


perforated, by introducing a ſharp ſtillet by the ſocket . 
of the tooth that is pulled. The flow of the matter 


gives relief, and injections of various medicines com- 


plete the cure. But as this opening is ſometimes a 
cure, it is ſometimes alſo a diſeaſe; for the breaking 
of a ſocket, ſometimes opening a way into this an- 
trum, there follows inflammation of its internal ſurface, 
2 running of matter, and ſometimes caries of the 
bone. | 
HoLt5.—The holes of the jaw-bone are two only: 
1. The 1NFRA-ORBITARY hole, for tranſmitting the 
infra-orbitary nerye from the bottom of the eye, 
comes. along under the eye in a bony groove, and 
makes generally one large round hole on the cheek, 
zuſt under the margin of the orbit, or ſometimes 
the nerve divides and makes two ſmaller holes in 
its paſſage upon the cheek ; and, 2. A hole in the 
palate plate, which belongs equally to each of the 
palate bones ; for it is betwixt the two bones in the 
fore part, or beginning of the panes ſuture behind 
the 
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the two firſt cutting teeth. This hole is named ro- 
NAMEN INCISIVUM, as opening juſt behind the inciſive 
or cutting teeth ; or it is named ANTERIOR PALATINE 
HolLE, to diſtinguiſh it from one in the back of the 
palate : This hole is large enough to receive the point 
of a quill ; it is fingle towards the mouth ; but to- 
wards the noſe, it has two large openings, one open- 
ing diſtinctly into each noſtril. 


Plate IV. 


Fig. vii. c 
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3. But it will be well to explain here a third hole, 


which is common to the maxillary with the proper 
palate bones. It is formed on the back part of the 
palate (one on either ſide), in the ſuture which joins 
the palate- bones to the jaw-benes : It is named pos- 
- TERJOR PALATINE HOLE : It is as large as the anterior 
palatine hole, -but it ſerves a much more important 
purpoſe ; for the upper maxillary nerve ſend a large 
branch to the palate, which branch comes down be- 
hind the back of the noſtril, perforates the back of 
the palate by the poſterior palatine hole, and then 
goes forward in two great branches along the palate. 
Thus the chief, or, we might ſay, the only nerves of 
the palate comes down to it through theſe poſterior 
palatine holes : but the uſe of the anterior palatine 
hole is a problem ſtill ; for we cannot believe that ſo 
great a hole, ſo very regular, and ſo curiouſly divided, 
ſo as to open into the two noſtrils, can be quite uſe- 
leis; yet the meaning of this hole has never been ex- 
plained. It looks almoſt as if it were merely deſigned 
for giving the ſoft palate a ſurer hold upon the bone; 
for no duds have been found opening into the palate 


from the noſe, nor any glands with their ducts ſeated _ 


here ; nor any nerves paſling either from the nole to 
the 
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Plate IV- the palate, or from the palate to the noſe; nor any 
= artery, except one of the moſt trifling ſize. In ſhort, 
anatomiſts having ſought with care for any thing that 
might explain its uſe, have ſtill found nothing but the 
hard membrane filling up the anterior hole. 

The whole ſurface of the bone which forms the an. 
trum, is perforated with frequent ſmall holes, eſpecially 
towards its back part, tranſmitting ſmall arteries and 
nerves to the teeth; and the back of the antrum 
forms with the orbitary part of the ſphenoid bone a 
ſecond foramen lacerum for the eye; an irregular 
opening towards the bottom of the ſocket, which is 
for the accumulation of fat, not for the tranſmiſſion 
of nerves ; and it is from the waſting of this fat, taken 
back into the ſyſtem, that the eye ſinks ſo remarkably 


in fevers, conſumptions, and ſuch other diſeaſes as 
waſte the body. ve, 


on — = OE IC — —— — ES 4 . _ 4 4 
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The OSSA PALATI, or PALATE BONES—are 
very ſmall, but have ſuch a number of parts, and 
ſuch curious connections as are not eaſily explained. 
They ſeem to eek out the ſuperior maxillary bones, 
ſo as to lengthen the palate, and complete the noftrils 
behind : they eyen extend upwards into the ſocket, 
ſo as to form a part of its circle; although, in looking 
for them upon the entire ſkull, all theſe parts are fo 
hidden, that we ſhould ſuppoſe the palate bones to 
be of no greater uſe nor extent than to lengthen the 


palate a little backwards. 
Fig. iv. The parts of the palate bone are theſe : 
— I. The PALATAL PLATE, or proceſs of the palate 


bone, whence it has its name, lies horizontal in the 
| ſame 
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ſame level with the palatal — of the jaw bone, Fig. Iv. 


which it reſembles in its rough and ſpinous ſurface ; 
in its thinneſs ; in its being thinner in the middle, as 
thicker at either end; in its being oppoſed to its fel- 


low by a broad ſurface, which completes the mipDLE Fig. iv. s. 
PALATE SUTURE ; and it is connected with the palate Fig. ii. . 


proceſs of the jaw, by a ſuture reſembling that by 
which the oppoſite bones are joined; but this ſuture, 
going acroſs the back part of the palate, is named 


the TRANSVERZSE PALATE SUTURE. Where the two pa- 


late bones are joined, they run backwards into an 
acute point ; on either ſide of that middle point, they 


make a ſemicircular line, and again run out into two Fig. ir 
points behind the grinding teeth of each fide. By this 


figure of the bones, the back line of the palate has a 
ſcolloped or waved form. The velum palati, or cur- 
tain of the palate, is a little arched, following the ge- 
neral line of the bones; the uvula or pap hangs ex- 
actly from the middle of the velum, taking its origin 
from the middle projecting point of the two bones ; 
and a ſmall muſcle, the azygus uvulz, runs down in 
the middle of the velum, taking its origin from this 
middle. 

2. The ſmall projecting point of the palate bone, 
juſt behind the laſt grinding tooth, touches the ptere- 
goid proceſs of the ſphenoid bone, it is therefore named 


the PTEREGOID PROCESS of the palate bone ; but it is =. 


ſo joined with the pteregoid proceſs of the ſphenoidal 
bone, that they are not to be diſtinguiſhed in the 
entire ſkull. The poſterior pteregoid hole, or third 
hole of the palate, is juſt before this point. 


3. The 
6 
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Plate V. 3. The NASAL PLATE or PROCESS, is a thin and ſing]: 
A . plate; riſes perpendicularly upwards from the palate ; 
lies upon the fide and back part of the noſtrils, ſo a; 
to form their opening backwards into the throat ; it 
is ſo joined to the upper jaw-bone, that it lies there 
like a ſounding- board upon the ſide of the antrum 
Highmorianum, and completes that cavity forming 

the thin partition betwixt it and the noſe. 

4. This nafal proceſs extends thus np from the bac: 
arch of the palate, to the back part of tte orbit; and 
though the naſal plate is very thin and delicate in its 
whole length, yet, where it enters into the orbit, it 

is enlarged into an irregular kind of knob of a trian- 
gular form. This knob is named its ORBITARY PR0- 
CESS ; or, as the knob has two faces looking two ways 
in the orbit, it is divided ſometimes, (as by Monro the 
father), into two orbitary proceſſes, the anterior and 
Poſterior; the anterior one is the chief. This or- 
bitary proceſs, or point of the palate bone, being tri- 
angular, very ſmall, and very deep in the ſocket, is 
not eaſily diſcovered in the entire ſkull. 

« +5. This orbitary proceſs, is moſt commonly hollow | 
or cellular, and its cells are ſo joined to thoſe of the | 
ſphenoid bone, that it 1s the palate bone that ſhuts 

Fig. v. the ſphenoid cells, and the ſphenoid and raraTixE | 
CELLS of each fide, conſtitute but one general cavity. 


Fig. vii & The OSSA SPONGIOSA, or TURBINATA IN- 
F FERIORA, are ſo named, to diſtinguiſh them from the 
upper ſpongy bones, which belong to the os œth- 
moides ; but theſe lower ſpongy bones, are quite diſ- 

tinct, 
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tin, formed a part, and connected in a very flight ? Plate Iv. 
way with the upper jaw bones. * 


The ossa SPONGIOSA INF ERIORA, are two bones, much | 
rolled or convoluted, very ſpongy, much reſembling | 
puff-paſte, having exactly ſuch holes, cavities, and net- 
work, as we ſee in raiſed paſte, ſo that they are exceed- | | 
ingly light. They le rolled up, in the lower part of the | | | 


noſe ; are particylarly large in ſheep; are eaſily ſeen, 
either in the entire ſubject, or in the naked ſkull, Their 
point forms that projection, which we touch with the 
finger in, picking the noſe ; and from that indecent 4 
practice, very often ſerious conſequences ariſe, for in 11 
many inſtances, polypi of the lower ſpongy bones, 
which can be fairly traced to hurts of this kind, grow 
ſo, as to extend down the throat, cauſing ſuffocation 
and death. 6 ; 
One membrane conſtitutes the univerſal lining of N 
the cavities of the noſe, and the coverings of all the Ss 
ſpongy bones. This continuity of the membrane, pre- 
vents our ſeeing in the ſubject, how ſlightly the ſpon- 
gy bones are hung; but in the bare and diſſected 
{kull, we find a neat ſmall noox upon the ſpongy bone, Fig. vii. s. 
by which it is hung upon the edge of the antrum 
maxillare ; for this lower ſpongy bone, is laid upon the 
ſide of the antrum, ſa as to help the palate bone, in 
cloſing or covering that cavity from within. One 
END of the ſpongy bone, rather more acute, is turn. . 
ed towards the opening of the noſtril, and covers the 
end of the lachrymal duct: the other Ex of the ſame . 
bone, points backwards towards the throat. The 
curling plate, hangs down into the cavity of the Nr. Fig. iii. 
N tril 


Fig. 


Tig. ix. 


atery. tril, with its arched fide towards the noſe This ""q 
a gy bone, differs from the ſpongy proceſs of the zth. 


* 
© 
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moid bone, in being leſs turbinated or complex, in 
having no cells connected with it, and perhaps it is leſs 
directly related to the organ of ſmell. If polypi ariſe 
from the upper ſpongy bone, we can uſe leſs freedom, 
and dare hardly pull them away, for fear of injuring 
the cribriform plate of the æthmoid bone. We are in. 
deed, not abſolutely prohibited from pulling the polyp, 
from the upper ſpongy bone; but we are more at caſe, 
in pulling them from the lower one, ſince it is quite 
an inſulated bone. When peaſe, or any ſuch foreign 
bodies, ate detained in the noſe, it muſt be from ſwel- 
ling, and being detained, among the ſpongy bones. 
The ſpongy bones, are not abſolutely limited in 
their number : there is ſometimes found betwixt theſe 
two, a third ſet of ſmall turbinated bones, commonly 
nd to the zthmoid bone. 455 


VOMER.— The 156 is completed by che vomer, 
which is named from its reſemblance to a plough 
ſhare, and which divides the two noſtrils from each 
other: It is a thin and ſlender bone, conſiſting evi- 
dently of two plates much compreſſed together, very 
denſe, and ſtrong, but ſtill ſo thin, as to be tranſparent. 
The two plates of which the vomer is compoſed, ſplit 
or part from each other at every edge of it, ſo as to 


form a groove on every ſide. 1. On its upper part, or 


as we may call it, its baſe, by which it ſtands upon the 


ſkull, the vomer has a wink GR OO vx, receiving the pro- 


jecting point of the æthmoid and ſphænoid bones: thus 
it ſtands very firm and ſecure, and capable, of reſiſting 
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very violent blows. 2. Upon i its lower part, its groove is re IV. 
narrower, and receives the riſing line in the middle of 1 
the palate plate, where the bones meet, to form the 
= ſuture. At its fore-part, it is united by a rag- 

d ſurface, and by ſomething like a groove to the 3. 
per cartilage of the noſe ; and, as the vomer re- 
ceives the other bones into its grooves, it is in a man- 
ner, locked in on all ſides: it receives ſupport and 
ſtrength from each; and if the yomer and its cartilage, 
ſhould ſeem too ſlender a ſupport, for the fabric of the 
noſe, let it be remembered, that they are all firmly 
connected, and covered by one continuous mem- 
brane, which is thick and ſtrong, and that this is as a 
perioſteum, or rather ike a continued ligament, which 
increaſes greatly the thicknefs and the ſtrength of 
every one of theſe thin plates. The vomer, in almoſt 
every fubject, bends much towards one or other noſtril, 
ſo as ſometimes to occaſion no ſmall apprehenſion, 
when it happens to be firſt obſerved. 


08 MALAE, or the bone of the cheek; is eaſily is. a 
known and is a very unimportant one. It is that large 
fquare bone which forms the cheek : it has four diſtin 
points, which anatomiſts have choſen to demonſtrate, 
with a very ſuperfluous accuracy. 1. The uppEk oR- 1. 
BITARY proceſs, ſtands higheſt, running upwards to 
form part of the ſocket, the outer corner of the eye, 
and the ſharp edge of the temple. 2. The INTERIOR *. 
ORBITARY PROCESS, Which is juſt oppoſite to this, form- 
ing the lower part of the orbit, and the edge of the 
cheek. 3. The MAXILLARY PROCESS, is that broad and # 
rough ſurface, by which it is joined to the upper jaw 
| N ij ; bone. 


| 
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bone. 4. Is the one the beſt entitled to the name of 
proceſs, becauſe it ſtands out quite inſulated, and goes 
outwards and backwards to unite with the temporal 
bone, in forming the zygoma or temporal arch; it is 
named the zYGOMATIC PROCESS. 5. That plate, which 
goes backwards to form the floor of the orbit, 1s na- 
med the INTERNAL ORBITARY PROCESs. This bone has 
no holes, except ſuch minute ones, as tranſmit arteries, 
merely for the nouriſhment of the bone itſelf. - 


Fig. xi. xii, OS MAXILLAE INFERIORIS.—The lower jaw 


Une, and by feeling the craſhing bones when the fall- 


bone, is likened to a horſe ſhoe, or to a creſcent, or to 
the letter U, though we need be under no anxiety about 
reſemblances, for a form ſo generally known. There 
is ſuch an infinite complication of parts ſurrounding 
the jaw, of glands, muſcles, blood-veſlels, and nerves, 
that it were endleſs to give even the ſlighteſt account 
of theſe. They ſhall be reſerved each for its proper 
place, while I explain the form of the lower jaw, in 
the moſt ſimple and eaſy way. | 
I. The fore part, or chin, is in a handſome and 
manly face, very ſquare ; and this portion is marked 
out by this ſquareneſs, and by two ſmall holes, one on 
either ſide, by which the nerves of the lower jaw come 
out upon the face. | | 
2. The baſe of the jaw, is a ſtreight and even line, 
terminating the outline of the face. It is diſtinctly 


, traced all along, from the firft point of the chin, 


backwards to the angle of the jaw. Fractures of this 
bone, are'always more or leſs tranſverſe, and are eaſily 
known by the falling down of one part of this even 
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en part is raiſed. Such fractures happen from blows Plate tv. . mt 
or falls; but not by pulling teeth, for the ſockets of ii. —_— 
the teeth bear but a ſmall proportion to the reſt of | 
the jaw; even in children, this cannot happen; for in | 
them- the teeth have no roots, and have no hold nor 
dangerous power over the jaw: Though (as I have 
faid) the ſockets often ſuffer, the jaw itſelf never 
yields. 
3. The angle of the j jaw, is chat corner where the 3. | 
baſe of the jaw ends, where the bone riſes upwards, at | 
right angles, to be articulated with the head. This = 
part alſo, is eaſily felt, and by it we judge well of the i 
ſituation of veins, arteries, and glands, which might be | | 
in danger of being cut, in wounds or in operations. 
There are two proceſſes of the jaw, of particular im- | 
portance, the coronoid or horn-like proceſs, for the in- | ö 
ſertion of its ſtrong muſcles, eſpecially of the temporal [| 
muſcle, and the condyloid or hinge proceſs, by which 
it is jointed with the temporal bone. 
4. The co O PROCESS, named from its reſem- 
blance to a horn, is, like the reſt of the ja y- bone, flat 
on its ſides, and turned up with an acute angle, very | a 
ſharp at its point, and lying exactly under the zygoma, b 1 id 
or temporal arch. The temporal, muſcle runs under 1 
this arch, and lays hold on the coronary procefs, not 
touching it on one point only, but graſping it on eve- 
ry fide, and all round. And the proceſs is ſet fo far 
before the articulation of the jaw, that it gives the 
_ muſcle great power. This proceſs is ſo defended by 
the temporal arch, and ſo covered by muſcles, that it 
cannot be felt without. 
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5. The coxnpyLotD PROCESS, or the articulating pro 
ceſs of the jaw, is behind this, and is formed by the 
body of the bone turned up at its angle. This alſo is 
of the ſame flat form with the reſt of the jaw. The 
condyle, or joint of the jaw-bone is placed upon the 
top of this riſing branch. The condyle, or articulat- 


ing head is not round, but flat; of a long form, and ſet 


acroſs the branch of the jaw. This articulating pro- 
ceſs is received into a long hollow of the temporal 
bone, juſt under the root of the zygomatic proceſs; ſo 


that by the long form of the condyles, and of the ca- 


Plate I. 
Fig. ii, 


vity into which it is received, this joint, is a mere hinge, 
not admitting of lateral nor rotatory motions, at leaſt 
of no wider lateral motions thar thoſe which are ne- 
ceſſary in grinding the food; but the hinge of the jaw 
is a complex and very curious one, which ſhall be ex- 
plained in its proper place. 

6. The ALVEOLAR PROCESS or the long mange of ſockets 
for the teeth, reſembles that of the upper jaw. The 
jaw, as the body grows, is ſlowly increaſing in length, 
and the teeth are added in proportion to the growth 
of the jaws. When the jaws have acquired their full 


ſize, the ſockets are completely filled; the lips are ex- 


tended, and the mouth is truly formed. In the de- 


cline of life, the teeth fall out, and the ſockets are re- 


abſorbed, and carried clean away, as if they had never 
been; ſo that the chin projects, the cheeks become 
hollow, and the lips fall in, the ſureſt marks of old 
age. 

Theſe ſucceſſive changes of the form of the jaw are 


worthy of being mentioned once more; firſt, That in 


the child, the jaw conſiſts of two bones, which are join- 
ed 
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ed {lightly together in the chin. This joining, or ſym- fig. 
phyſis, as it is called, is eaſily hurt, ſo that in preterna- 
tular labours it is, according to the common method of 
pulling by the chin, always in danger, and often bro- 
ken. During childhood the proceſſes are blunt, and 
ſhort, do not turn upwards with a bold and acute an- 
gle, but go off obliquely from the body of the bone. 
The teeth are not rooted, but ſticking ſuperficially 
in the alveolar proceſs; and another ſet lies under * 
them, ready to puſh them from the jaws. 
Secondly, 'That in youth, the alveolar proceſs is ex- 
tending, the teeth are increafing in number. The coro- 
noid and articulating proceſſes are growing acute and 
large, and are ſet off at right angles from the bone. The 
teeth are now firmly rooted ; for the ſecond ſet has 
come up from the ſubſtance of the jaw. 
Thirdly, In manhood, the alveolar proceſs is ſtill more 
elongated. The dentes ſapientiæ are added to the 
number of the teeth ; but often, by this, the jaw is 
too full, and this laſt tooth coming up from the back- 
moſt point of the alveolar proceſs in either jaw, it 
ſometimes happens, that the jaw cannot eaſily cloſe; 
the new tooth gives pain ; it either corrupts, or it needs 
to be drawn. | 41 
Fourthly, In old age, the jaw once more falls flat ; it n 
ſhrinks according to the judgment of the eye, to half 
its ſize ; the ſockets are abſorbed, and conveyed away; 
and in old age the coronoid proceſs, riſes at a more 
acute angle from the ſkull, and by the falling down of 
the alveolar veolar proceſs, the coronoid proceſs ſeems | 
increaſed in length, 


HOLES. 
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Spd $4 HOLES. The holes of the jaw are chiefly two 
xii. I. A LARGE HOLE on the inner fide, and above the an. 
gleof the jaw, juſtat the point where theſe two branches, 
the condyloid and the coronoid proceſſes part. A wide 
groove from above downwards, leads to the hole ; and 
the hole is, as it were, defended by a {mall point, or pike 
. of bone, riſing up from its margin. This is the REAN 
HOLE for admitting the LOWER MAXILLARY NERVE into 
the hollow of the jaw, where it goes round within the 
circle of the jaw, diſtributing its nerves to all the teeth. 
But at the point where this chief branch of the nerve 
goes down into the jaw, another branch of the nerve 
goes forward to the tongue. And as nerves make an 
impreſſion as deep as that of arteries in a bone, we find 
here two grooves, firſt, One marking the place of the 
great nerve, as it advances towards its hole ; and, 
ſecondly, A ſmaller groove, marking the- courſe of 
the leſſer branch, as it leaves the trunk, and paſſes 
this hole to go forward to the tongue. | | 
Along with this nerve, the lower maxillary artery, 
a large branch, enters alſo by the hole; and both the 
nerve and the artery, after having gone round the ca- 
nal of the jaw, emerge again upon the chin. 
2. The ſecond hole of the lower jaw is that on the 
ſlide of the chin, about an inch from the point which 
permits the remains of the great nerve and artery (al- 
moſt expended upon the teeth) to come out upon 
the chin ; it is named the MENTAL HOLE. 
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CHAP. V. 
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THE SPINE, THORAX; AND PELVIS, 


e rer . A 3 
Tux ſpine is ſo named fromi certain projecting points Plate vn. 


of each bone, which, ſtanding outwards in the back, 1 | 
form a continued ridge; and the appearance of con- | | 
tinuity is ſo complete; that the whole ridge is named by 


ſpine, which, in common language, is ſpoken of as a 1 
fingle bone. This long line conſiſts of twenty-four | 
diſtinct bones, named vertibræ, from the Latin vertere, 
to turn. They conduct the ſpinal marrow, ſecure 14 
from harm the whole length of the ſpine, and ſup- = 
port the whole weight of the trunk, head and arms; | 
they perform, at certain points, the chief turnings 
and bendings of the body ; and do not ſuffer under 
the longeſt fatigue, or the greateſt weight which the 74 
limbs can bear. Hardly can any thing be more beau- 
tiful or ſurpriſing than this mechaniſm of the ſpine, 
where nature has eſtabliſned the moſt oppoſite and in- 
eonſiſtent functions in one ſet of bones; for theſe bones 
are ſo free in motion, as to turn continually, yet ſo 
firong as to ſupport the whole weight of the body; and 
ſo flexible as to turn quickly in all directions, yet ſo 

O | ſteady 


Plate VII. 
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ſteady within, as to contain and defend the moſt ma- 
terial and the moſt delicate part of the nervous ſy. 
ſtem. 

The vertebræ are arranged according to the neck, 
back, and loins, and the number of pieces correſponds 
with the length of theſe diviſions. The vertebræ of 
the LolNs are five in number, very large and ſtrong, 
and bearing the whole weight of the body. Their 
proceſſes ſtand out very wide and free, not entangled 
with each other, and performing the chief motions of 
the trunk. The vertebræ of the pack are twelve in 
number. They alſo are big and ſtrong, yet ſmaller 
than thoſe of the loins; their proceſſes are laid over 
each other; each bone is locked in with the next, and 
embarraſſed by its connection with the ribs; this is 
therefore the ſteadieſt part of the ſpine, a very limited 
motion only is allowed. The vertebræ of the NECk 
are ſeven in number; they are more ſimple, and like 
rings; their proceſſes hardly project; they are very 
looſe and free; and their motions are the wideſt and 
eaſieſt of all the ſpine, 

The ſeven vertebræ of the neck, twotel of the back, 
and five of the loins, make twenty-four in all, which is 
the regular proportion of the ſpine. But the number 
is ſometimes changed, according to the proportions of 
the body ; for, where the loins are long, there are fix 
vertebræ of the loins, and but eleven in the back; or 
the number of the pieces in the back is ſometimes in- 
creaſed to thirteen; or the neck, according as it is long 
or ſhort, ſometimes has eight pieces, or ſometimes 
only fix, | 


GENERAT, 
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GENERAL DRSCRIPTION OF A VERTEBRA. The gene. Plate It. 
ral form, proceſſes, and parts of the vertebra, are 
beſt exemplified in a vertebra of the loins ; for in it 
the body is large, the proceſſes are right lined, large, 
and ſtrong; the joint is complete, and all its parts 
are very ſtrongly marked. Every vertebra conſiſts 
of a body, which is firm for ſupporting the weight 
of the body, and hollow behind, for tranſmitting the 
ſpinal marrow ; of two articulating proceſſes above, 
and two below, by which it is jointed with the bones 
which are above and below it ; of two tranſverſe pro- 
ceſſes, which ſtand out from either fide of the bone, to 
give hold and purchaſe to thoſe muſcles which turn 
the ſpine; and of one proceſs, the ſpinous procels, 
which ſtands directly backwards from the middle of 
the bone; and theſe proceſſes being felt in diſtinct 
points all the way downthe back, give the whole the ap- 
pearance of a ridge ; whence it has the name of ſpine. 
I. The Bop of the YERTEBRA is a large maſs of rig. i. x. 
| ſoft and ſpongy bone; it is circular before, and flat 
upon the fides, It is hollowed into the form of a creſ- 
cent behind, to give the ſhape of that tube in which 
the ſpinal marrow is contained. The body has but a 
very thin ſcaly covering for its thick and ſpongy ſub- 
ſtance. It is tipped with a harder and prominent ring 
above and below, as a ſort of defence, and within the 
ring, - the body of the vertebra is hollowed out into a 
{ort of ſuperficial cup, which receives the ligamentous F 
ſubſtance by which the two next vertebræ are joined {4 
to it; ſo that each vertebra goes upon a pivot, reſem- | 
bles the ball, and ſocket-joints. And in many ani- | 1 
mals it js diſtinctly a joint of this kind. | | 
Oi I, The 1 


Plate III. 
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1. The Bopy is the main part of the vertebra to 
which all the other proceſſes are to be referred; it is 
the centre of the ſpine, and bears chiefly the weight 
of the body: It is large i in the loins, where the welght 
of the whole reſts upon it, and where the movements 
are rather free : It is ſmaller in the vertebræ of the 
back, where there is almoſt no motion, and leſs weight; 
and in the vertebrz of the neck, there is hardly any 
body ; ; the vertebræ being joined to each other chiefly 
by the articulating proceſſes. 8 
2. The ARTICULATING PROCESS is a ſmall projection, 
ſtanding out obliquely from the body of the vertebra, 
with a ſmooth ſurface, by which it is joined to the ar- 
ticulating proceſs of the next bone ; for each vertebra 
has a double articulation with that above and with 
that below. The bodies of the vertebra are united 
to each other by a kind of ligament, which forms a 
more fixed, and rather an elaſtic joining; and they 
are united again by the articulating proceſſes, which 
makes a very moveable Joint 'of the common form. 
The articulating proceſſes are ſometimes named ob- 
lique proceſſes, becauſe they ſtand rather oblique- 
ly. The upper ones are named the aſcending oblique 
proceſſes, and the two lower ones are named the Inte. 
Tior or deſcending oblique proceſſs. 

3. The srix os PROCESSES are thoſe which project di- 
realy backwards, whoſe” points form the ridge of the 
back, and whoſe ſharpneſs gives the name to the whole 
column. The body of each 'vertebra ſends out two 
arms, which, meeting behind, form an arch or canal 
for the ſpinal marrow'; and from the middle of that 
arch, and AY to the body, the ſpinous procels 

N 3 page. 
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ceſſes, are as ſo many handles and levers by which the 


ſpine is to be moved, which, by their bigneſs, give a by 


firm hold to the muſcles, and, by their length, give 
them a powerful lever to work their effects by. The 
ſpinous proceſſes, then, are for the inſertion of thefe 
muſcles which extend and raiſe the ſpine. 
4. The TRANSVERSE PROCESSES ſtand out from the ſides 
of the arms or branches which form this arch. They 
| ſtandout at right angles, or tranſverſely from the body of 
the bone; and they alſo areas levers, andlong and pow- 
erful ones for moving and turning the ſpine. Perhaps 
their chief uſe is not for turning the vertebræ, for there 
is no proviſion for much of a lateral motion in the low- 
er part of the ſpine, but the muſcles which are implant- 
ed into theſe, are more commonly uſed in aſſiſting 
thoſe which extend and raiſe the ſpine. | 


Theſe, and all the proceſſes, are more diſtinct, pro- 


minent, and ſtrong; more direct, and larger in the loins, 
and more eaſily underſtood, than in the vertebrae of 
any other claſs. But this prepares only for the deſcrip- 
tion of the individual vertebræ, where we find a vari- 
ety proportioned to the various offices, and to the de- 
grees of motion which each claſs has to perform. 

OF THE VERTEBRA OF THE LOINS.—lI have choſen to 
repreſent the general form of a vertebræ, by deſcrib- 


ing one from the loins, becauſe of the diſtinctneſs with 


which all its parts are marked. In the lumbar verte- 
brz, the perpendicular height of the body is ſhort, 
the intervertebral ſubſtance is thicker than in the o- 
ther parts of the ſpine, and the ſeveral proceſſes ſtand 

1 ATE 6 4M off 


projects. Now theſe ſpinous, and the tranſverſe pro- Fig 


Fig. L 
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Pate VII, off from each other diſtin and clear; all which are 


proviſions for a freer motion in the Do 

The Bopy of a lumbar vertebra is particularly large, 
thick, and ſpongy, and its thin outer plate is perforat. 
ed by many arteries going inwards to nouriſh thiz 


{ſpongy ſubſtance of the bone. The length of the bo. 


dy is an inch, and the interſticial cartilage is nearly az 
long; ſo that the vertebræ of the loins preſent to the 
eye, looking from within the body, a large thick and 
maſly column, fit for ſupporting ſo great a weight. 

The srixous PROCESS is ſhort, big, and ſtrong. It 
runs horizontally and directly backwards from the 
arch of the ſpinal marrqw. It is flattened, and about 
an inch in breadth; and it is commonly terminated 
by a lump or knob, indicating the great ſtrength of the 
muſcles which belong to it, and the ſecure hold which 
they have. 

The TRANSVERSE PROCESS. is alſo ſhort, direct, and 
very ſtrong, going off horizontally from the fide of the 
bone, terminated like the ſpinous, by a knotty point, 
where large muſcles are implanted. 

The ARTICULATING PROCESSES of the lumbar verti- 
bre ſtand ſo directly upwards and downwards, that the 
name of oblique proceſſes cannot be applied here. 


Of the vERTEBRZA OF THE BAK. The character of the 
vertebrz of the back is directly oppoſite to that of the 


loins. The Bop1zs of the vertebræ are till large to ſup- 


3- 


port the great weight of the trunk ; but they are much 

longer than in the loins, and their inter-vertebral ſub- 

ſtance is thin, for there is little motion here. The 

SPINOUS PROCESSES in the vertebræ of the back, are ve- 

ry long and aquiline. They are broad at their gout 
| an 
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and yery ſmall of ſpinous at their further end ; and in Rig. fa, LL, 
place of ſtanding perpendicularly out from the body, 
they are ſo bent down, that they do not form a pro- 
minent nor unſightly ſpine, but are ranged almoſt in a 
perpendicular line, that is, laid over each other, like | 
the ſcales of armour, the one above touching the one | 
below, by which the motions of theſe vertebræ are ſtill 
further abridged. And, laſtly, the TRaNsveRsE PRO— 4. 11 
cx$SES, which are ſhort and knobby, in place of ſtand- | | 
ing free and clear out, like thoſe of the loins, are tra- i 
malled and reſtricted from motion, by their connection 
with the ribs ; for the ribs are not merely implanted 
upon the bodies of the dorſal vertebræ, but they are | 
further attached firmly by ligaments, and by a regular rig. ir. il 
joint to the tranſverſe proceſs of each vertebra. Now il 
the rib being fixed to the body of one vertebra, and to 
the tranfverſe proceſs of the vertebra below, the mo- 
tions of the vertebræ are much curbed. And we alſo Fig. 
get another mark by which the dorſal vertebræ may 
be known, viz. that each vertebra bears two impreſ- 
ſions of the rib which was joined to it, one on the flat 6 
ſide of its body, and the other on the fore part of its 1 
tranſverſe proceſs. | 
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Of the vERTEBRÆ OF THE NECK.— The vertebræ of the Fig. vi. f 1 
neck depart ſtill farther from the common form. Their 
BODIES are flattened on their fore parts, ſo as to make 
a flat ſurface on which the windpipe and gullet Tie is 
imooth. The Body is very ſmall in all the vertebra | 
of the neck. In the uppermoſt of the neck there is WO 
abſolutely no body ; and the next to that has not a 

body of the regular and common form. There is not 
in the vertebrae of the neck, as in thoſe of the loins, a 
cup. 
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ny vn. cup or hollow for receiving the intervertebral ſubſtance, 
but the ſurfaces of the body are flat or plain, and the 
articulating proceſſes art oblique, and make as it were 
one articulation with the body ; for the lower ſurface 
of the body being not Hollow, but plain, and inclined 
forwards, and the articulating proceſſes being allo plain, 
and inclined backwards, the two ſurfaces are oppoſed 
to each other, and the one prevents the vertebra from 
ſliding forwards, and the other prevents it from ſliding 
backwards, while a pretty free and general motion is 

3. allowed. The spinovs PROCESSES of the neck are for 
the inſertion of many muſcles, and therefore they are 
ſplit. This bifurcation of the ſpinous proceſs 1s not 
abſolutely peculiar to the cervical vertebre ; for ſome- 
times, though rarely, the others are ſo : and it is only 
inthe middle of the neck that even they are forked; for 
the firſt vertebra is a plain ring, without any tran. 
verſe proceſs, becauſe there are few muſcles attached 
to it; and the laſt vertebra of the neck is ſcarcely bi- 
furcated; approaching to the nature of the dorſal ver- 
tebræ; for it is long and aquiline ; is depreſſed to- 
wards the back, and is ſo much longer than the others, 
as to be diſtinguiſhed by the name of vERTEBRA RO. 
MINENS. 

4 The TRANSVERSE PROCESSES of the neck are alſo bi- 
furcated, becauſe there are a great many ſmall muſcles 
inſerted into them alſo. But the moſt curious pecu- 
liarity of the tranſverſe proceſſes is, that each of them 
is perforated for the tranſmiſſion of the great artery, 
which is named VERTEBRAL ARTERY, becauſe it paſſes 
through theſe holes in the vertebræ which form altoge- 
ther a bony canal for the artery. This artery, which is 

/ | defended 
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teries of the brain, for there are two only; and often 
when the other, the carotid, has been obſtructed, this 
continues to perform its office. 

So that the character of thefe cervical vettebr is, 
that they are calculated for much free motion : and 
the marks by which they are diſtinguiſhed are, that 
the bodies are particularly ſmall; the articulating pro- 
ceſſes oblique, with regard to their poſition, and almoſt 
plain on their ſurface. The ſpinous proceſs, which is 
awanting iti the uppermoſt vertebra, is ſhort and fork- 
ed in all the lower ones; the tranſverſe proceſs alſo is 
forked ; and the tranſverſe proceſſes of all the verte- 


defended with ſo much care; is otie of the chief ar- plars Vfl 


Fig. Vis 


bræ, except perhaps the firſt, are perforated near theit 


extremities with the large hole of the vertebral artery, 


ATLASS AND DENTATUS.—But among theſe 
vertebrae of the neck, two are to be particularly dif- 
tinguiſhed, as of greater importance than all the reſt ; 
for though the five lower vertebræ of the neck be oſ- 
fified and fixed, if but the two uppermoſt remain free, 
the head, and even the neck, ſeems to move with per- 
fect eaſe. 

The firſt vertebra is named ATLAss, perhaps, be- 
cauſe the globe of the head is immediately placed up- 
on it; the fecond is named pexTATus of axis, becauſe 
it as an axis or tooth-like proceſs upon which the 
firſt turns. 

The aTtLass has not the complete form of the cther 
vertebræ of the neck, for its proceſſes are ſcarcely diſ- 
finguiſhable : It has no body, unleſs its two articula- 
ting proceſſes are to be reckoned as a body: It is no 

P | more 


Fig. vii, 
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Plate VIL. more than a fimple ring; it has no fpinous proceſs; 
and its tranſverſe proceſs is not forked. The BoD is 
entirely awanting : in its place, the vertebra has a flat 
ſurface looking backwards, which is ſmooth and po- 
liſhed by the rolling of the tooth-like proceſs ; there 
is allo a ſharp point riſing perpendicularly upwards 
5 towards the occipital bone, and this point is held to the 
1 | edge of the occipital hole by a ſtrong ligament. The 
| ſmooth mark of the tooth-like proceſs is eaſily found; 
1 and upon either fide of i, there projects a ſmall point 
} from the inner circle of the ring: theſe two points have 
a ligament extended betwixt them, called the tranſverſe 
ligament, which, like a bridge, divides. the ring into 
two openings, one, the ſmaller, for lodging the tooth- 
like proceſs, embracing it cloſely, the greater opening 
is for the ſpinal marrow : The ligament confines the 
tooth-like proceſs ; and when the ligament is burſt by 
violence (as has happened), the tooth-like proceſs 
broken looſe, prefles upon the {ſpinal marrow ; the 
head, no longer ſupported by 1t, falls foreward, and 

the patient dies. h 
2. The ARTICULATING PROCESS may be conſidered as the 
body of this vertebra ; for it is at once the only thick 
part, and the only articulating ſurface. This broad ar- 
ticulating ſubſtance is in the middle of each fide of the 
ring: it has two ſmooth ſurfaces on each fide, one look- 
ing upwards, by which it is joined to the occiput ; and 
one looking directly downwards, by which it is join- 
ed to the ſecond: vertebra of the neck. 'The two up- 
per articulating ſurfaces are oval, and ſlightly hollow 
to receive the occipital condyles : they are alſo ob- 
que, for the inner margin of each dips downwards; 
the 


2 


— 
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the outer margin riſes upwards ; and the fore end of Plate vn. 


each oval is turned a little towards its fellow. Now, 
by the obliquity of the condyles, and this obliquity of 
the ſockets which receive them, all rotatory motion 
is prevented, and the head performs, by its articula- 
tions with the firſt vertebra or atlaſs, only the nodding 
motions ; and when it rolls, it carries the firſt vertebra 
along with it, moving round the tooth-like proceſs of 
the dentatus. The articulation with the head is a 
hinge joint, in the ſtricteſt ſenſe : it allows of no other 
motion than that backwards and forwards ; the nod- 
ding motions are performed by the head upon the 
atlaſs, the rotatory motions are performed by the at- 
laſs moving along with the head, turning upon the 
tooth- like proceſs of the dentatus. 

Now the upper articulating ſurface of the atlaſs is 


hollowed to ſecure the articulation with the head; 


but the lower articulation, that, with the dentatus, be- 
ing ſecured already by the tooth- like proceſs of that 


bone, no other property is required in the lower ar- 


ticulating ſurface of the atlaſs, than that it ſhould 
glide with perfect eaſe; for which purpoſe, it is plain 
and ſmooth; it neither receives, nor is received into 
the dentatus by any hollow, but lies flat upon the 
furface of that bone. It is alſo evident, that ſince the 
office of the atlaſs is to turn along with the head, it 
could not be fixed to the dentatus, in the common 
way, by a body and by intervertebral ſubſtance; and 
fince the atlaſs attached to the head moves along 
with it, turning as upon an axis, it muſt have no se1- 
NOUS PROCESS ; for the projection of a ſpinous proceſs 
_ muſt have prevented its turning upon the dentatus, 

| Py and 


Fig. vii. 
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Plate VII. and ak even have hindered, in ſome degree, the 


Fig. vil. 


Fig. viii. 
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nodding of the head; therefore the atlaſs has a ſimple 
ring behind, and has only a ſmall knob or button 
where the ſpinous proceſs ſhould be. The Trans. 
VERSE PROCESS is not forked, but it is perforated with 
a large hole for the vertebral artery ; and the artery 
to get into the ſkull, makes a wide turn, lying flat 
upon the bone, by which there is a ſlight hollow or 
impreſſion of the artery, which makes the ring of the 
vertebra exceedingly thin, 

But the form of the dentatus beſt explains theſe 
peculiarities of the atk, and this turning of the head. 


The DENTATUS or AXIS, is ſo named from its 
projecting point, which is the chief characteriſtic of this 
bone. When the dentatus is placed upright before 
us, we obſerve, 1. That it is moſt remarkably coni- 
cal, riſing all the way upwards, by a. gradual flope, 
to the point of its tooth-like proceſs: 2. That the 
ring of the vertebra is very deep, that is, very thick 
in its ſubſtance, and that the opening of the ring for 
tranſmitting the ſpinal marrow is of a triangular form : 
3. That its ſpinous procels is ſhort, thick, and forked ; 
and that it is turned much downwards, ſo as not to 
interfere, in any degree, with the rotation of the at- 
laſs. 4. That its tooth- like proceſs, from which the 
bone is named, is very large, about an inch in length; 
very thick, like the little finger; that it is pointed; 
and that from this rough point a ſtrong ligament goes 
upwards, by which the tooth is tied to the great hole 
of the occipital bone. We alſo obſerve a neck or 
collar, or ſmaller part, near the root of the tooth-like 

 procels, 
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proceſs, where it is graſped by the ring of the atlaſs ; plate vn. 


while the point ſwells out a little above ; ſo that with- 
out the help of ligaments, it is almoſt locked in its 
place. We find this neck particularly ſmooth ; for it 
is indeed upon this collar that the head continual- 
ly turns. And, 5. We ſee on either ſide of this 
tooth-like proceſs a broad and flat articulating ſurface, 
one on either fide. Theſe articulating ſurfaces are 
placed like ſhoulders ; and the atlaſs being threaded 
by the tooth-like proceſs of the dentatus, is ſet flat 
down upon the high ſhoulders of this bone, and there 
it turns and performs all the rotatory motions of the 
head. 

Or THE MEDULLARY TUBE, AND THE PASSAGE OF THE 
NERKVES.—All the vertebræ conjoined make a large ca- 
nal of a triangular or roundiſh form, in which the ſpinal 
marrow lies, giving off and diſtributing its nerves to 
the neck, arms, and legs; and. the whole courſe of 
the canal is rendered ſafe for the marrow, and very 
ſmooth by lining membranes, the outermoſt of which 
is of a leather-like ſtrength and thickneſs, and ſerves 
this double purpoſe ; that it is at once a hollow liga- 
ment, the whole length of the ſpine upon which the 
bones are threaded, and by which each individual 
bone 1s tied and fixed to the next ; and it is alſo a 
vagina or. ſheath which contains the ſpinal marrow, 
and which is bedewed on its internal ſurface with a 
thin exudation, keeping the ſheath moiſt and ſoft, 
and making the encloſed marrow lie eaſy and ſafe. 

All down the ſpine, this ſpinal medulla is giving 
off its neryes : One nerve paſſes from it at the inter- 
ſtice of each vertebra ; ſo that there are twenty-four 

neryes 


Fig. vii. 
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Plate VIL. nerves of the ſpine, or rather forty-eight nerves ; 

* twenty - four being given towards each ſide.: theſe 
nerves paſs each through an opening or ſmall hole 
in the general ſheath, there they paſs through the 
interſtice of each vertebra; ſo that there is no hole in 
the bone required, but the nerve eſcapes by going 
under the articulating proceſs. This, indeed, is con- 
verted into ſomething like a hole, when the two con. 
tiguous vertebræ are joined to each other. 


Fig: i THE INTERVERTEBRAL SUBSTANCE... 
The intervertebral ſubſtance is that which is interpoſed 
betwixt the bodies of two adjoining vertebra, and 
which is (at leaſt in the loins ) nearly equal in thickneſs 

1 the back of the body of the vertebra to which it be- 
x longs. We give it this undefined name, becauſe there is 
nothing in the human ſyſtem to which it is entirely ſi- 
milar; for it is not ligament, nor is it cartilage, but it is 
commonly defined to be ſomething of an intermediate 
nature: It is a ſoft and pliant ſubſtance, which is cu- 
riouſly folded and returned upon itſelf, like a rolled 
bandage with folds, gradually ſofter towards the cen- 
tre, and with the rolled edges as if cut obliquely into 
a ſort of convex. The cut edges are thus turned to- 
wards the ſurface of the vertebra, to which each in- 
tervertebral ſubſtance belongs: It adheres to the face 
of each vertebra, and it is confined by a ſtrong liga- 
ment all round: and this ſubſtance, though it ſtill 
keeps its hold on each of the two vertebræ to which 
it belongs, though it permits no true motion of one 
bone on another, but only by a twiſting of its ſub- 
ſtance, yields, nevertheleſs, eaſily to which ever ſide 


We 
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we incline, and it returns in a moment to its place by Plate vn 
ig. 1. 


a very powerful reſilition. This perfect elaſticity is 
the chief character and virtue of this intervertebral 
ſubſtance, whoſe properties indeed are beſt explained 


by its uſes; for in the bendings of the body, it yields 


in a very conſiderable degree, and riſes on the mo- 
ment that the weight or the force of the muſcles is 
removed. In leaping, in ſhocks, or in falls, its elaſ- 
ticity prevents any harm to the ſpine, while other 
leſs important joints are luxated and deſtroyed. Du- 
ring the day, it is continually yielding under preſſure; 
ſo that we are an inch taller in the morning than at 
night ; we are ſhorter in old age than in youth ; and 
the aged ſpine is bended forwards by the yielding of 
this part. "Theſe curious facts were firſt obſerved by 
ſort of chance, and have ſince been aſcertained with 
particular care. 

Since preſſure, in length of years, ſhortens the fore 
part of the column of the ſpine, and makes the body 
ſtoop, any undue inclination to either fide will cauſe 
diſtortion : the ſubſtance yields on one ſide, and riſes on 
the other ; and at laſt the ſame change happens in the 
bones alſo, and the diſtortion is fixed, and not to be 
changed : this 1s peculiarly apt to happen with chil- 
dren whoſe bones are growing, and whoſe griſtles and 
intervertebral ſubſtances are peculiarly ſoft ; ſo that 
a tumor on the head or jaw, which makes a boy carry 
his head on one ſide, or conſtant ſtooping, ſuch as is 
uſed by a girl in working at the tambour, or the 
carrying of a weakly child always on one arm by a 
negligent or awkward nurſe, will cauſe in time a fixed 
incurable diſtortion, 
We 
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Plate vu. We are now qualified to underſtand the motions 
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of the vertebra, and to trace the degree of motion in 
each individual claſs. The degrees of motion vary 
with the forms of the vertebra in each part of the 
ſpine : the motion is freeſt in the neck, more limited 
in the loins, and in the back (the middle part of the 
ſpine) ſcarcely any motion is allowed : the head per. 
forms all the nodding motions upon the firſt vertebra 
of the neck : the firſt vertebra of the neck performs 
again all the quick and ſhort turnings of the head, by 
moving upon the dentatus: all the lower vertebræ of 
the neck are alſo tolerably free, and favour theſe mo- 
tions by a degree of turning ; and all the bendings of 
the neck are performed by them. The dorſal vertebrz 
are the moſt limited in their movements, bending 
chiefly forwards by the yielding of their intervertebral 
ſubſtance. The vertebra of the loins again move 
largely, for their intervertebral fubſtance is deep, and 
their proceſſes quite unentangled and free. To per- 
form theſe motions, each vertebra has two diſtin 
Joints, as different in office as in form : firſt, each 
vertebra is fixed to thoſe above and below by the in- 
tervertebral ſubſtance, which adheres ſo to each; that 
there 1s no true motion : there is no turning of any 
one vertebra upon the next ; but the elaſticity of the 
intervertebral ſubſtance allows the bones to move 2 
little, ſo that there is a general twiſting and gentle 
bending of the whole ſpine. The ſecond joint is of 
the common nature with the other joints of the body, 
for the articulating proceſſes are faced with cartilage, 
furrounded with a capſule, and lubricated with a 


mucus. And I conceive this to be the intention of 
DEE the 
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the articulating proceſſes being produced to ſuch a Plate vn. 
length, that they may lap over each other to prevent | 
luxations of the ſpine ; and they muſt, of courſe, have 
theſe (mall joints, that they may yield to this general 
bending of the ſpine. ek 
THORAKX. 
OF THE R1Bs.—The ribs, whoſe office it is to pive 

form to the thorax, and to cover and defend the 
lungs, alſo aſſiſt in breathing; for they are joined 
to the vertebræ by regular hinges, which allow of 
ſhort motions, and to the ſternum by cartilages, which 
yield to the motion of the ribs, and return again 
when the muſcles ceaſe to act. | 

Each rib, then, is charactered by theſe material par: 3; 
a great length of bone, at one end of which there is a 
head for articulation with the vertebræ, and a ſhoulder 
or knob for articulation with its tranſverſe proceſs ; 
at the other end there is a point, with a ſocket for re- 
ceiving its cartilage, and a cartilage joined to it, which 
is implanted into a fimilar ſocket in the ſide of the ſter- 
num, ſo as to complete the form of the cheſt. 

The ribs are twelve in number, according to the 
number of the vertebræ in the back, of which ſeven 
are named true ribs, becauſe their cartilages join di- 
realy with the ſternum, and five are named falſe ribs, 
becauſe their cartilages..are not ſeparately nor directly 
implanted into the ſternum, but are joined one with 
another; the cartilage of the lower rib being joined, | 
and loſt in that of the rib above, ſo that all the lower 
ribs run into one greater cartilage. But there is ſtill 
another diſtinction, viz. that the laſt rib, and commonly 
«ſo the rib above, is- not at all implanted in the ſter- 
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Nee. num, but is looſely connected only * the muſcles of 
the abdomen, whence it is named the looſe or floating 
rib. 

The ribs are, in general, of a flattened form, their 
flat ſides being turned ſmooth towards the lungs. But 
this flatneſs of the rib is not regular, it is contorted, as 
if the ſoft rib had been ſeized by either end, and twiſt. 
ed betwixt the hands : the meaning of which 1s, to ac- 
commodate the flatneſs of the rib to the form which 
the thorax aſſumes in all its degrees of elevation; for 

when the rib riſes, and during its riſing through all the 
degrees of elevation, it ſtill keeps its flat ſide towards 
the lungs. Though of a flattened form, the rib is a 
little rounded at its upper edge, is ſharp and cutting at 
its lower edge ; and its lower edge ſeems double ; for 
there is a groove made there by the intercoſtal artery 
and nerve. They are named intercoſtal, from lying 
betwixt the ribs, the artery being rather within the rib, 

1. is defended in ſome degree by its groove, the lip of 

uhich forms the lower edge of the rib, but till this ar- 

tery is not without reach of the knife, in ſome ſurgical 
operations; ; we are careful, therefore, to mark, that it 
runs on the low er edge of the rib, and is of the ſize of 
a crow-quill ; and that, if it be wounded, it will bleed 
largely, from its nearneſs to the greateſt artery of the 
body; that it is eaſily ſhunned, dy keeping the knife 
neater to the rib below. 

t On each rib we find the following parts: 1. The 
HEAD, or round knob by which it is joined to the ſpine. 
The head of each rib has indeed but a ſmall articulat- 
ing ſurface; but that ſmooth ſurface is double, or 
looks two ways. For the head of the rib is not im- 
planted into the ide of one vertebra, it is rather im- 

| planted 
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planted into the interſtice betwixt two vertebre, the Plate vll 1 
bond touches both vertebræ; each vertebra bears thje? { 
mark of two ribs, one e and one below. The | 

mark of the rib is on the edge of either vertebra, and | 
the ſocket may be ſaid to lie in the intervertebral ſub. 1 
ſtance betwixt them. | 
2. The xxck of the rib is a ſmaller part, immediate- 2. 
iy before the head. Here the rib is particularly ſmall 

and round. 

3. About an inch from the head, there in u fond! 3 
riſing, or bump, the articulating ſurface by which it 
touches and turns upon the tranſverſe procefs. Theſe 
two articulations have each a diſtin capſule or bag, 

each is a very regular joint, and the degree of motions 
of the rib, and direction in which it moves, may be 
eafily calculated, from the manner in which it is joint- 
ed with the ſpine ; for the two articulating ſurfaces of 
the rib are on its back part; the back of the rib is ſim- 
ply laid upon the ſide of the ſpine ; tlie joints with the 
body of the vertebræ, and with its tranſverſe proceſs, 
are in one line, arid form as if but one joint, ſo that the 
rib being fixed obliquely, and at oneend only, that end 
continues firm; except in turning upon its axis ; the 
two heads roll upon the body of the vertebræ, and up- 
on the tranſverſe proceſs; and ſo its upper end con- 
tinues fixed, while its lower end riſes or falls; and as 

the motion is in a circle, the head being the central „ 

point, moves but little, while the lower end of the rib | F 
has the wideſt range. 

4. Juſt above the ſecond articulating ſurface, there 1 
is a third tubercle, which has nothing to do with the | 
joints, but is intended merely for the attachment of the E 
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Plate Vn. ligaments and muſcles from the ſpine, which ſuſpend 

and move the rib. p 
5. 5. The angle of the rib is often mentioned, being 
4 common mark for the place of ſurgical operations, 
There is a flatneſs of the thorax behind, forming the 

breadth of the back; the ſharpneſs where this flatneſs 
begins to turn into the roundneſs of the cheſt, 1s form. 
ed by the angles of the ribs. Each rib is round in the 
| place of its head, neck, and tubercles ; it grows flat. 
ter a little, as it approaches the angle; but it is not 
completely flattened till it has turned the angle which 
is the proper boundary betwixt the round and the flat 
parts of the rib. It is very evident that this anatomy 
of the ribs is neither difficult nor important. It is in 
ſome degree uſeful in the more advanced parts of ana- 
tomy, to remember the names; and it is neceſſary, 
even in ſpeaking the common language of ſurgeons, to 
know theſe parts, viz. the head of the rib ; the tuber- 
cle, or ſecond articulating ſurface ; the angle, or turn- 
ing forward of the rib ; the upper round, and the low- 
er flat edge; and eſpecially to remember the place and 
the dangers of the intercoſtal artery. But there are 
{ome peculiarities in individual ribs, the chief of which 
are theſe; The ſize or length of the ribs gradually de- 
creaſes from the firſt to the laſt, the firſt being exceed- 
ingly ſhort and circular, the lower ones longer, and al- 
molt right lined ; ſo chat the thorax is altogether of a 
conical ſhape, the upper opening ſo ſmall, as juſt to per- 
mit the trachea œſophagus, and great veſſels, to paſs; 
the lower opening ſo large, that it equals the diameter 
of the abdomen: The firſt rib is conſequently very 
ſhort ; it is thick, ſtrong, and of a flattened form-; of 
2 which 
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which flatneſs one face looks upwards, and another plate vn. 
downwards, and the great axillary artery and vein lie * 
upon its flat upper ſurface. It is alſo particularly cir- 
cular, making more than half a cirele from its head to 
the extremity where it joins the ſternum; it has, of 
courſe, no angle, and wants the diſtorted twiſting of 
the other ribs: The ſecond rib is alſo round, like the 
firſt rib. The eleventh and twelfth, or the floating 
ribs, are exceedingly ſmall and delicate, and their car- 
tilage terminates in an acute point, unconnected with 
the ſternum ; and, laſtly, the heads of the firſt, and of 
the eleventh and twelfth ribs, are rounder than any of 
the others ; for theſe three have their heads implanted 
into the flat ſide of one vertebra only, while all the o- 
thers have theirs implanted betwixt the bodies of two 
vertebræ. 
The cartilages of the ribs complete the form of the 
thorax, and form all the lunated edge of that cavity; 
and it is from this cartilaginous circle that the great muſ- 
cle of the diaphragm has its chief origin, forming the 
partition betwixt the thorax and the abdomen. The 
farther end of each rib ſwells out thick and fpongy, and «. 
has a ſmall ſocket for lodging the cartilage; for theſe 
cartilages are not joined like the intervertebral ſub- 
ſtances with their bones ; but there is a fort of joint 
very little moveable indeed, but ſtill having a rude 
ſocket, and a ſtrong capſular ligament, and being cap- 
able of luxation by falls and blows ; and the implan- | 
tations into the ſternum are evidently by fair round 
| ſockets, which are eaſily diſtinguiſhed upon the two 
edges of that bone. Theſe n may be enumer- | | | 
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deſcend to touch the ſternum. The cartilage of the 


third rib is direct. The cartilages of the fourth, fifth; 
and fixth ribs riſe upwards, in proportion to their 


diſtance from this central one. The firſt five ribs 
have independent cartilages; the eighth, ninth, and 
tenth ribs run their cartilages into the cartilage of the 
ſeventh rib; and the eleventh and twelfth ribs have 
their cartilages ſmall; unconnected, and floating looſe. 


Plate vit. Tur 8rzrnum.—The ſternum, is that long and 


Fig. xii. 


ſquared bone, which lies on the fore part of the breaſt 
over the heart, and which being joined by the cartil- 
ages of the ribs, completes the cavity of cheſt; it is 
for completing the thorax, and defending the heart, 
for a medium of attachment to the ribs, and for a ful- 
crum or point, on which the clavicles may roll. 

We find the ſternum conſiſting in the child of eight 


diſtinct pieces, which run together in the progreſs of life, 


and which in old age, are firmly united into one; but in 
all the middle ſtage of life, we find three pieces in the 
ſternum, two of which are properly bone, the third 
remains a cartilage till very late in life, and is named 
the enſiform cartilage, from its ſœ ord- like point. 

It is found to have eiglit pieces, even in the child 
of ſix years old; ſome years after, it has but five or 
ſix; at laſt but two only; and the ſalient white lines, 
which traverſe the bone, mark where the intermedi- 
ate cartilages have once been. 

1. The upper picce of the ſternum, is very large, 
roundiſh, or rather triangular, reſembling the form of 
the heart on playing- cards: It is about two inches in 


length, and an inch and a half in breath; and theſe 


marks 
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marks are eaſily obſerved. The Ex, or point of the I hea | 
triangle, is pointed downwards, to meet the ſecond #3 
bone of the ſternum. The BASE OF THE TRIANGLE, .. 
which is uppermoſt, towards the root of the throat 
ſeems a little hollowed, for the trachea pafling behind 
it. On each upper corner, it has a large articulating h. 
hollow, into which the ends of the collar bones are re- 
cerved; (for this bone is the ſteady fulcrum upon which 
they roll). A little lower than this, and upon its fide, 
is the ſocket for receiving the ſhort cartilage of the firſt 
rio; and the ſecond rib is implanted in the inter- 
ſlice berwixt the firſt and ſecond bone of the ſternum ; 
ſo that one half of the ſocket for its cartilage is found 
in the lower part of this bone, and the other half, in 
the upper end of the next. | 
2. The ſecond piece of the ſternum, is of a ſquared 
form, very long and flat, and compoſing the chief 
lengthy of the ſternum ; for the firſt piece receives 
only the cartilage of the firſt rib, and one half of the 
ſecond; but this long piece receives, on each ſide 
or edge of it, the cartilages of eight ribs; but as 
three of the lower cartilages are run into one, there 
are but five ſockets or marks. The ſockets for re- 
ceiving the cartilages of the ribs, are on the edges of 
the ſternum; they are very deep in the firm ſubſtance of 
the bone, and large enough to receive the point of the 
ſinger with eaſe: And whoever compares the ſize and 
deepneſs of theſe ſockets, with the round heads of the 
cartilages which enter into them, will no more doubt 
of diſtinct joints here, than of the diſtinct articulation | 
of the vertebræ with each other. | 
3. This is in truth, the whole of the bony ſternum ; 
and what is reckoned the third piece, is a cartil- 
age 
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Plate vn. age merely, and continues ſo, down to extreme old age, 


This cartilage which eeks out, and lengthens the ſter. 
num, and which 1s pointed like a ſword, is thence 
named CARTILAGO MUCRONATA, the pointed cartilage, 
or CARTILAGO ENSIFORMIS, or IXPHOIDES, the ſword-like 
cartilage. This cartilaginous point extending down. 
wards over the belly, gives a ſure origin, and great. 
er power to the muſcles of the abdomen, and that 


without embaraſſing the motions of the body; but this 


cartilage, which is commonly ſhort and ſingle pointed, 
is ſometimes forked, ſometimes bent inwards, ſo (it has 
been thought), as to occaſion ſickneſs and pain ; and 
once was produced to ſuch a length, as to reach the 
navel, and offified at the ſame time, ſo as to hinder the 

bending of the body, and occaſion much diſtreſs. 
The ſternum and the ribs, and all the cheſt ſtand ſo 
much expoſed, that did we not naturally guard them 
with the hands, fractures muſt be very frequent, but in- 
deed when they are broken, and beaten in, they hurt the 
heart or lungs, and not unfrequently the moſt dread- 
ful conſequences enſue. I have already explained, 
that this claſs of bones, defending the moſt noble viſ- 
cera (next to the brain), the injuries are almoſt as fa- 
tal, as injuries of the brain; often by a wheel paſſing 
over the body, the ſternum is broken, its pieces preſs 
inwards upon the heart, which is ſometimes burſt; 
but more commonly the patients die a flow and mi- 
ſerable death; for the inflamation, which begins in the 
place of the wound, is extended to the lungs, 1s pro- 
pagated {till onwards to the heart, and the heart be- 
ing once inflamed, there comes anxiety, oppreſſion, 
faintings, and palpitations ; anxious breathing, quick 
and interrupted pulſe; {till more frequent faintings, and 
| | then 
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then death. The ribs cover more properly the lungs, 
where the wound or inflammation is not always fatal; 
for the wound by the point of the rib, is no deeper, 
than Juſt to puncture the lungs; but through this ſmall 


wound on their ſurface, the lungs breathe out their 
air into the cavity of the cheſt, and at laſt it eſcapes un- 


der the cellular ſubſtance of the Kin; the man is 
blown up to a prodigious degree, with contitiually en- 
creaſing anxiety, the breathing more and more inter- 
rupted, and were he not aſſiſted, he would die: 


PEL VIS. 


. 


To give a ſteady bearing to the trunk, and to con- Flate VIII. 


nect it with the lower extremities, by a ſure and firm 
joining. the pelvis is interpoſed, which is a circle of 
large and firm bones, ſtanding as an arch betwixt the 
lower extremities and the trunk. Its arch is wide 
and ſtrong, ſo as to give a firm bearing to the body : 
its individual bones are large, ſo as to give a deep 
and ſure ſocket for the implaritation of the thigh bone ; 
its motions are free and large, bearing the trunk a- 
bove, and rolling upon the thigh bones below ; and it 
is ſo truly the centre of all the great.motions of the 
body, that when we believe the motion. to be in the 
higher parts of the ſpine, it is either the laſt vertebra of 
the loins benditig upon the top of the pelvis, or the 
pelvis itſelf rolling upon the head of the thigh bones. 
The rELvis is named partly, perhaps, from its reſem- 
bling a baſin in its form; or perhaps, from its office of 
containing the urinary bladder, rectum vagina, and 
womb ; it conſiſts, in the child, of many pieces, but 
in the adult, it is formed of four large bones, of the 
R 09 
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Fate vill. os ſacrum behind, the oſſa innominata. on either fids, 
and the os coxygis below. | 
Os sacxum. The names os ſacrum, os baſilare, &c. 
ſeem to relate rather to its greater ſize, than to its ever 
having been offered in facrifice. This bone, with its 
appendix, the os coxygis, 1s called the falſe ſpine, or 
the column of the falle vertebræ; authors making this 
diſtinction, that the true vertebræ are thoſe of the 
back, neck, and loins, a column which grows gradual. 
ly ſmaller upwards ; the falſe vertehræ are thoſe of the 
facrum and coxyx, which are conical, with the apex 
or point downwards, and the baſe, viz. the top of the 
ſacrum, turned upwards to meet the true ſpine. 
'The bones of which the ſacrum is compoſed, had 
originally the form of diſtin ſmall vertebræ. Theſe 
diſtinctions are Ioſt in the adult, or are recollected only 
by the marks of former lines, for the original vertebræ, 
are now united into one large and firm bone, which 
is named the column of falſe vertetræ; becauſe, hay- 
ing no motion, it wants the chief character and uſe of 
the true ones. 
Me can recognize the original vertebræ, even in the 
adult bone, for we find it regularly perforated with 
holes, for the tranſmiſſion of the ſpinal nerves ; we 
find theſe holes regularly diſpoſed in pairs; we fee a 
diſtinct white and riſing line which croſles the bone, 
in the interſtice of each of the original vertebræ, and 
marks the place where the cartilage once was; and 
by theſe lines being five in number, with five pairs of 
holes, we know this bone to have conſiſted once of 
five pieces, which are now joined into one. The re- 
mains of former proceſles can alſo be diſtinguiſhed, and 
the 
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the back of the bone is rough and irregular from the plate vrt. 
old ſpines. . f 
The os ſacrum thus compoſed, is among the lighteſt 
bones of the human body, with the moſt ſpongy ſub- | 
ſtance, the thinneſt tables, the moſt eaſily broken, and 1 
its injuries of the moſt formidable nature; but then it 
is a bone the beſt cemented, and confirmed by ſtrong 
ligaments, and the beſt covered by thick and cuſhion- 
like muſcles. The os facrum is of a triangular ſhape ; 
the baſe of the triangle turned upwards to receive the 
ſpine; 1ts inner ſurface is ſmooth, to permit the 
head of the child in labour, to glide eaſily along, and 
its outer ſurface is irregular and rough, with the ſpines 
of former vertebræ, giving riſe to the great glutæi muſ- 
cles, (which form the contour of the hip), and to all 
the ſtrongeſt muſcles of the back and loins. 
It has in it a triangular cavity under the arch of its 
ſpinious proceſſes; which cavity is continued from the 
canal in the vertebræ of the ſpine; and this cavity of 
the facrum contains the continuation and the end of 
the ſpinal marrow, which being in this place divided 
into a great many thread-like nerves, has altogether 
the form of a horles tail, and 1s therefore named can- 
dz equina. 4 
From this triangular cavity, the nerves of the canda 
equina go out by the five great holes on the fore part 
of the ſacrum holes, large enough to receive the point 
of the finger; the three firſt nerves of the ſacrum, join- 
ing with the laſt nerve of the loins, form the ſacro- ö 
tclatic nerve, the largeſt in the body, which goes down- | 
ward to the leg, whit the. two lower nerves of the 1a- 5 
crum ſupply the contents of the pelvis alone. 
| R ij The 
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The back of the ſacrum is alſo perforated with 
holes, whoſe ſize is nearly equal to thoſe on its fore 
part, but whoſe uſes are not ſo diſtinctly known ; for 
the ſmall nerves which paſs « outwards by them to the 
muſcles of the loins or hips, are in no degree propor- 
tioned to the ſize of the holes. 

All the edges of this triangle form articulating points, 
by which it is joined to other bones. The baſe, or 
upper part of the ſacrum, receives the laſt yertebrz of 
the loins on a large broad ſurface, which makes a very 
moveable joint ; and indeed, the j joining of the laſt true 
vertebree, with the top of the ſacrum, is a point where 

there is more motion than in the higher parts of the 
ſpine. The apex, or point of the ſacrum, has the os 
coxygis joined to ĩit; which j joining, is moveable till the 
age of twenty, in men, and till the age of forty-five i 1 
women; and the meaning of its continuing longer 
moveable in women, is very plain, ſince we diſtinQly 
feel the lower point of the coxyx in women, yielding 
in the time of labour, ſo as to enlarge greatly the lower 

opening of the pelvis. The fides of the os ſacrum 
form a broad ,rough, and deeply indented ſurface, which 
receives the like rough ſurface of the haunch bones; 
and here the ſurfaces are to rough, and the cartilage 
ſo thin, that it reſembles more nearly a ſuture ; and 
by the help of the ſtrong ligaments, and &* the large 
muſcles which ariſe in common from either bone, 
makes a joining abſolutely immoveable, except by. ſuch 
violent force as is in the end fatal. 

Thus the original ſtate of this bone is eaſily recog- 
aiſed and traced by many marks; it ſtands in a conſpi- | 

cuous 
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cuous place of the pelvis, and its chief office is to ſup- Plate vpm, 


port the trunk, to which we may add, that it defends 
the canda equina, tranſmits its great nerves, forms chief- 
ly the cavity of the pelvis ; and that it is along the hol- 
low of this bone that the accoucheur calculates the 
progreſs of the child's head in labour. 

The os coxye1s, ſo named from its reſemblance ta 
the beak of a cuckow, 1s a ſmall appendage to the 
| point of the ſacrum, terminating this inverted column 
with an acute point, and found in very different con- 
ditions in the ſeveral ſtages of life. In the child it is 
merely cartilage, and we can find no point of bone; 


during youth it is oflifying into diſtin bones, which 


continue moveable upon each other, till manhood ; 

then the ſeperate bones gradually unite with each 
other, ſo as to form one conical bone, with bulgings and 
marks of the pieces of which it was originally compoſ- 
ed; but ſtill the laſt bone continues to move upon the 
joint of the ſacrum, till in advanced years, it 1s at laſt 
firmly united, later in women than in men, with whom 
it is often fixed at twenty or twenty-five, It is not 
like the os ſacrum, flat, but of a roundiſh form, con- 
yex without, and concave inwards, forming with the 
ſacrum, the loweſt part of the pelvis behind. It has no 
holes like the ſacrum, has no communication with the 
ſpinal canal, and tranſmits no nerves, but points fore- 
wards to ſupport the lower part of the rectum ; thus, it 
contracts the lower opening of the pelvis, ſo as to ſup- 


port effectually the rectum, bladder, and womb, and 


yet continues ſo moveable in women, as to recede in 
time of labour, allowing the head to paſs. 
1 . , „ . . . The 
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plate VI, The ossa NOAA Are the two great irregy. 
lar bones, forming the ſides of the pelvis which have 
a form ſo difficult to explain by one name, that they 
are called oſſa innominata, the nameleſs bones. But 
theſe bones having been in the child, formed in 
diſtin and ſeperate pieces; theſe pieces retain their 
original names, though united into one great bone; we 
continue to explain them as diſtin bones, by the 
names of os ilium, os iſchium, and os pubis. The os. 
1L1UM, the haunch-bone, is that broad and expanded 
bone on which lie the ſtrong muſcles of the thigh, 
and which forms the rounding of the haunch.- The os 
ISCHIUM, the hip-bone, the loweſt point of the pelyis, that 
on which we reſt in fitting. The os yvz1s, or ſhare- 
bone, on which the priyate parts are placed. All theſe 
bones were divided in the child; they are united in the 
very centre of the ſocket for the thigh bone; and we 
find in the child a thick cartilage in the centre of the 
ſocket, and a prominent ridge of bone in the adult; 
which ridge, far from incommoding the articulation 
with the thigh-bone, gives a firmer hold to the carti- 
lage which lines that cavity, and is the point into 
which a ſtrong ligament from the head of the thigh 
bone is implanted. | . | 
The os ILIux, or haunch-bone, is named from its 
forming the flank. It is the largeſt part of the os in- 
A2ominatum. It riſes upwards from the pelvis in a 
proad expanded wing, which forms the lower part of 
the cavity of the abdomen, and ſupports the chief 
weight of the impregnated womb (for the womb com- 
mon]y inclines to one fide). The os ilium is covered with 
4 the 
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the great muſcles that move the thighs, and to its edge Pte Tu 
ire fixed thoſe broad flat muſcles which form the walls 
of the abdomen. This flat upper part is named the ALA, 
or WING, while the lower, or rounder part, is named 
the Bop of the bone; where it enters into the ſocket, 
and meets the other bones. 
The ALA, or flat expanded wing, bi many parts 
which muſt be well remembered, to underſtand the 
muſcles which ariſe from them. 1. The whole circle i 
of this wing is tipt with a ridge of firmer bone, which | 
encircles the whole. This is a circular cartilage in the 
child, diſtin from the bone, and is oſſified and fixed 
only at riper years. All this ridgy circle is called the 
ſpine, and is the origin for the lower obliqueand tranſyerſe 
muſcles of the abdomen. 2. The two ends of this ſpine 
are abrupt, and the points formed upon it are conſequent- 
ly named ſpinous proceſſes, of which there are two at its 
fore, and two at its back end. The two POS TERIOR SPINOUS 
PROCESSES are cloſe by each other, and are merely two 
rough projecting points near the rough ſurface, by which 
the os ilium is joined to the os ſacrum; they jut out 
behind the articulation, to make it firm and ſure; and 
their chief uſes ſeem to be the giving a firm hold to the 
ſtrong ligaments which bind this joint. 3. The two | 
anterior ſpinous proceſſes are more diſtin, and more 
important marks for the ANTERIOR SUPERIOR SPINOUS 
PROCESS, is the abrupt ending of the ſpine, or circle of 
the ilium, with a ſwelling, out from which jutting point 
the ſartorius muſcle, the longeſt, and amongſt the moſt 
beautiful in the human body, goes obliquely acroſs the 
thigh, like a ſtrap, down to the knee ; another, which 


15 
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| Plate VIL is called the tenſor vagint femoris, alſo ariſes here 
| and from this point departs the ligament, which, pal. 
ij ö fing from the os ilium to the pubis, or fore point of 
I! the pelvis, is called the ligament of the thigh. How 
1 neceſſary it is to mark this point, may be es ſily dedu. 
| = ced, from knowing that it is under the arch of this fe. 
l| | moral ligament that the great artery paſſes down to 
1 the thigh, and that the femoral herina is formed. The 
| LOWER ANTERIOR ſpinous proceſs is a ſmall bump, or lit. 
I: | tle ſwelling, about an inch under the firſt one, which 
| gives riſe to the rectus femoris muſcle; or ſtraight mul. 
cles of the thigh, which lies along its fore part. 

The back, or poxsux of the os ilium, is covered with 

the two great glutæi muſcles ; and the cosTa, as it is 
abſurdly called, or the inner concave ſufface, gives 
riſe to the internal iliac muſcle. 
This bone (the os ilium) has a broad rough ſurface, 
by which it is connected with the os ſacrum at is ſide, 
the very formof which declares the nature of this join- 
ing, and is ſufficient argument and proof that the join- 
ings of the pelvis do not move. 

The acute line, which is named LINEA 1NNOM1- 
NATA, is ſeen upon the internal ſurface of the bone, di- 
viding the ala, or wing, from that part which is in the 
ſocket for the thigh. This line compoſes part of the 
brim of the pelvis; diſtinguiſhes the cavity of the pel- 
vis from the cavity of the abdomen, and marks the 
circle into which the head of the child deſcends at the 
commencement of labour. 

The os 15cxtuM, or hip bone, is placed perpendicu- 
larly under the os ilium, and is the loweft point of the 


pelvis upon which we fit; It forms the largeſt ſhare 
| of 
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af the ſocket, whence the ſocket is named autubulum Plate VIB- 

iſchii, as peculiarly belonging to this bone. The bump 

or round ſwelling upon which we reſt, is named the | 

tuber iſchii ; and the ſmaller part, which extends up- | 

wards to meet the os pubis, is named the ramus, or 

branch, which meets a ſimilar branch of that bone, to 

form the thyroid hole. | 
The BoDY is the uppermoſt, and thicker part of the 

bone; which helps in forming the ſocket; and among 

the three bones this one forms the largeſt ſhare of it ; 

nearly one half. From the body, a ſharp pointed pro- 

ceſs, named sPmNous PROCESS of the iſchium, is project- 

ed backwards, which pointing towards the lower end 

of the ſacrum, receives the uppermoſt of two long li- 

gaments, which, from their paſſing betwixt the iſchium 

and facrum, are named ſacro- ſciatic; by this ligament 

a ſemicircle of the os ilium, juſt below the joining of 

the ilium with the ſacrum, is completed into a large 

round hole, which is in like manner named the ſacro- 

ſciatic hole, and gives paſſage to the great nerve of 

the lower extremity, named the great ſacro-ſciatic 

nerve. 
The TvuzzR, or round knob, being the point upon 

which we reſt, this bone has been often named os s- 

DENTARIUM. The bump is a little flattened when we 

fit upon it. It is the mark by which the lithotomiſt 

directs his inciſion, cutting exactly in the middle be- 

twixt the anus and this point of bone. It is remark- 

able as the point towards which the poſterior or lower 

ſacro- ſciatic ligament extends, and as a point which 

gives riſe to-ſeveral of the ſtrong muſcles on the back 


of the thigh, and eſpecially to thoſe which form the 
hamſtrings. 


8 The 
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Plate vm. The ramus, or branch, riſes obliquely upwards and 
forwards, to join a like branch of the pubis. This 
branch, or arm, as it is called, is flat, and its edges are 
turned a little forewards and backwards, ſo that one 
edge forms the arch of the pubis, while the other edge 
forms the margin of the thyroid hole. 


The os PUB1s, or SHARE-BONE, is the laſt and ſmalleſt 
piece of the os innominatum, and 1s named from the 
mons veneris being placed upon, it, and its hair being 
a mark of puberty. It forms the upper, or forepart of 
the pelvis, and completes the brim, and, like the if. 
chium, it alſo is divided into three parts, viz. the Bopy, 
ANGLE, and RAMUS. | | 

The Boy of the pubis is thick and ſitong, and forms 
about. one-fifth of the ſocket for the thigh bone. It 
is not only the ſmalleſt, but the ſhalloweſt part of the 
ſocket. The bone grows ſmaller, as it advances to- 
wards its angle, the joining of the oſſa pubis. There 
it grows again broad and flat, and the two bones meet 
with rough ſurfaces, but with two cartilages interpoſ- 
ed. Over'the middle of this bone, two great mulcles, 
the iliac and pſoas muſcles, paſs out of the pelvis to 
the thigh ; and where they run under the ligament of 
the thigh, they make the pubis very ſmooth. Along 
this-bone, there is a little edge, or ſharp ridge, which 
marks the brim of the pelvis, and the part which is 0- 
ver the ſymphyſis, or joining of the bones, riſing high- 
er than the reſt of the ridge, is named the creſt of the 
pubis; and from this point the ſmall pyramidal muſ- 
cles of the abdomen riſe. The ramus, or branch, is 
that more ſlender part of the pubis, which, joining 
| with 
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with the branch af the iſchium, forms with it the arch Plate vox, 


of the pubis, and the edge of the thyroid hole. 


This completes the ftri anatomy of the pelvis : 
But when we conſider the whole, it is further ne- 
ceſſary to repeat, in ſhort definitions, certain points 
which are oftener mentioned as marks of other 
parts. | | 
The PROMONTORY of the ſacrum is the projection 
formed by the loweſt vertebra of the loins, and the 
upper point of that bone, The ftoLLow of the fa- 
crum is all that ſmooth inner ſurface which gives out 
the great nerves for the legs and pelvis, The LESsER 
ANGLE, in diſtinction for the greater angle or promon- 
tory of the ſacrum, is a ſhort turn in the bone near 
where it is joined with the coxygis. The cRxxsr of 
the pUBIS is a ſharper ridge or edge of the bone over 
the Joining or ſymphyſis pubis. The posTERIOR SYM- 
PHYSIS of the pelvis is the joining of the ſacrum with 
the ilium, while the ſymphyſis pubis is diſtinguiſhed 
by the name of anTErIOR SYMPHYs1s of the pelvis. 
The 5se1Nx, the rox, and the ramus of the iſchium 
are ſufficiently explained. The ALA, or wing, the 
SPINE, the SPINOUS PROCESSES, and the LINEA INNOMI- 
NATA of the ilium, are alſo ſufficiently explained. 
The acfTABULUM, fo named from its reſemblance to a 
meaſure which the ancients uſed for vinegar, is the 
hollow or ſocket for the thigh-bone, compoſed of the 
ilium, iſchium, and pubis; the ridge in its centre 
ſhows the place of its original cartilage, and points 
out what proportion belongs to each bone z. that it is 
made, two-fifths by the os ilium, two-fifths by the 
os iſchium, and one-fifth only by the os pubis: but 
S ij | the 
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Plate VIII. the iſchium has the greateſt ſhare ; the iſchium form. 
ing more than two-fifths, and the ilium leſs. The 
| BRIM of the PELVIS is that oval ring which parts the 
cavity of the pelvis from the cavity of the abdomen : 
it is formed by a continued and prominent line along 
the upper part of the ſacrum, the middle of the ilium, 
and the upper part or creſt of the pubis. This circle 
of the brim ſupports the impregnated womb, keeps 
it up againſt the preſſure of the labour- pains; and 
ſometimes this line has been ag ſharp as a paper- 
« folder, and has cut acroſs the lower ſegment of the 
« womb ;” and fo, by ſeparating the womb from the 
vagina, has rendered the delivery impoſſible ; and the 
child eſcaping into the abdomen among the inteſtines, 
the woman has died. The ovuTLET of the pELvis is 
the lower circle again, compoſed by the arch of the 
pubis, and by the ſciatic ligaments, which is wide and 
dilatable, to permit the delivery of the child, but 
which being ſometimes too wide, permits the child's 
head to preſs ſo ſuddenly, and with ſuch violence up- 
on the ſoft parts, that the perineum is torn. The 
"THYROID HOLE is that remarkable vacancy in the bone 
which perhaps lightens the pelvis, or perhaps allows 
the ſoft parts to eſcape from the preſſure, during the 
paſſage of the head of the child. 
The marks of the female ſkeleton have been ſought 
0 for in the ſkull, as in the continuation of the ſagittal 
ſuture; but the trueſt marks are thoſe which relate 
to that great function by which chiefly the ſexes are 
_ diſtinguiſhed : for while the male pelvis is large and 
ſtrong, with a ſmall cavity, narrow openings, and 
bones of greater ſtrength, the female pelvis is very 
E of and wide, with a large cavity, and flender 
bones, 
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pones, and with every peculiarity which may con- Plate vim. 


duce to the eaſy paſſage of the child. And this occa- 
ſions that peculiar form of the body which the paint- 
er is at greater pains to mark, and which is indeed 
very eaſily perceived: for the characteriſtic of the 
manly form is firmneſs and ſtrength; the ſhoulders 
broad, the haunches ſmall, the thighs in a direct line 
with the body, which gives a firm and graceful ſtep. 
The female form again is delicate, ſoft, and bending; 
the ſhoulders are narrow; the haunches broad; the 
thighs round and large; the knees, of courſe, ap- 
proach each other, and the ſtep is unſure: The wo- 
man, even of the moſt beautiful form, walks with a 
delieacy and feebleneſs, which we come to acknow- 
ledge as a beauty in the weaker ſex. 

The bones of the pelvis compoſe a cavity which 
cannot be fairly underſtood in ſeparate pieces, but 
which ſhould be explained as a whole. Though per- 
-haps its chief office is ſupporting the ſpine, ſtill its 
relation to labour deſerves to be obſerved ; for this 
forms at leaſt a curious inquiry, though it ſhould not 
be allowed a higher place in the order of uſeful 
ſtudies. a 

We know, from much experience, that where the 
pelvis is of the true ſize, we have an eaſy and natural 
labour: that where the pelvis is too large, there is 
pain and delay; but not that kind of difficulty which 
endangers life: that where, by diſtortion, the pelvis 
is reduced below the ftandard ſize. there comes ſuch 
difficulty as endangers the mother, and deſtroys the 
child, and renders the art ot midwifery till worthy 
of ſerious ſtudy, and an object of public care. 


There 
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Plate VIII. Therewwas a time when it was univerſally believed, 
that the joinings of the pelvis diſſolved in every la- 
bour ; that the bones departed, and the openings 

were enlarged ; that the child paſſed with greater 
eaſe ; and * that this opening of the baſin was no leſs 
natural than the opening of the womb.” By many 
accidents, this opinion has been often ſtrengthened 
and reviyed ; and if authority could determine qur 
opinion, we ſhould acknowledge, that the joinings of 
the pelvis were always diſſolved as a wiſe proviſion of 
nature for facilitating natural, and preventing linger- 
ing labour, compenſating for the frequent deviations 
both in the head and pelvis, from their true and natural 
ſize. This unlucky opinion has intraduced, at one 
time, a practice the moſt reprehenſibly fimple, as fo- 
mentations to ſoften theſe joinings of the pelvis in cir- 
cumſtances which required very ſpeedy help ; while, 
at another time, 1t has been the apology for the moſt 
cruel unnatural operations of inſtruments, not merely 
intended for dilating and opening the ſoft parts, but 
for burſting up theſe joinings of the bones. And 
thoſe alſo, of late years, who have invented and per- 
formed too often, no doubt) this operation of cutting 
the ſymphyſis pubis to haſten the labour, ſay, that 
they do not perform an unneceſſary cruel operation, 
but merely imitate a common proceſs of nature. 
How very far nature 1s from intending this, may 
be eaſily known from the very forms of theſe joinings, 
but much more from the other, offices which theſe 
bones have to perform ; for if the pelvis be, as I have 
defined it, an arch ſtanding betwixt the trunk and the 
lower extremities on which the body rolls, its join- 
inge 
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ings could not part without pain and lameneſs, . Plate VILE 
haps inability for life. 

One chief reaſon drawn from anatomy is this : that 
in women dying after labour, the griſtles of the pelvis 
are manifeſtly ſoftened ; the bones looſen ; and though 
they cannot be pulled aſunder, they can be ſhuffled 
or moved upon each other in a flight degree: all 
which is eafily accounted for. The griſtle that forms 
the ſymphyſis pubis is not one griftle only, as was 
once ſuppoſed, but a peculiar griſtle covers the end 
of each bone, and theſe are joined by a membranous 
or ligamentous ſubſtance : This ligamentous ſubſtance 
is the part which corrupts the ſooneſt : it is often ſpoil- 
ed, and in the place of it a hollow only is found ; 
that hollow of the corrupted ligament may be called 
a ſeparation of the bones; but it is ſuch a ſeparation as 
« equals only the back of a common knife in breadth, 
and will not allow the bones to depart from each 
other; the joining is ſtill ſtrong, for it is ſurrounded 
by a capſular ligament, not like the looſe ligament of 
a moveable joint, but adhering to every point of each 
bone : and this ligament does perform its office ſo 
completely, that while it remains entire, though the 
bones ſhuffle ſideways upon each other, no force can 
pull them aſunder: Even when the fore part of the 
« pelvis is cut out, and turned and twiſted betwixt the 
„hands, ſtill though the bones can be bent backwards 
and forewards, they cannot be pulled from each other 
the tenth part of an inch.” Theſe inquiries were 
made by one, who, though partial to the other fide 
of this TT could not allow himſelf to diſguiſe 

the 
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rite vm. the truth, whoſe authority is the higheſt; and by 
whoſe facts I ſhould moſt willingly abide. 
Now, it is plain, that ſince a ſeparation, amount. 
ing only to the 12th of an inch, occafions death, this 
cannot be a proviſion of nature; and ſince the ſepa. 
ration in ſuch degree could not enlarge the openings 
of the baſin, there again it cannot be a proviſion of 
nature; I know that tales are not awanting of wo- 
men whoſe bones were ſeparated during labour ; but 
what is there ſo abſurd, that we ſhall not find a pre- 
cedent or parallel caſe in our annals of monſtrous and 
incredible facts? Or rather where is there a fact of 
this deſcription which is not balanced and oppoſed by 
oppoſite authorities and facts. I have diſſected ſe- 
veral women who had died in lingering labour, where 
I found no diſunion of the bones. I have ſeen wo- 
men opened, after the greateſt violence with inſtru- 
ments, and yet found no ſeparation of the bones. 
We have caſes of women having the mollities oſſium, 
a univerſal ſoftneſs and bending of the bones, who 
have lived in this condition for many years, with the 
pelvis alſo affected; its openings gradually more and 
more abridged ; the miſerable woman ſuffering lin- 
gering labour, and undergoing the delivery by hooks, 
with all the violence that muſt be uſed in ſuch deſ- 
perate caſes, and ſtill no ſeparation of the bones hap- 
pening. How, indeed, ſhould there be ſuch. difficult 
labours as theſe, if the ſeparation of the vanes could 
allow the child to paſs? ? 
If it be ſaid, the joinings of the pelvis are ſome- 
«+ times diſſolved,” I acknowledge, that they are juſt 
as the joint of the thigh is diſſolved, that is, ſometimes 
| ND" hy 
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by violence, and ſometimes by internal diſeaſe ; but vate vm. 


if it be affirmed, that * the joinings of the pelvis are 
« diſſolved to facilitate labour,” I would obſerve, that 
wherever ſeparation of the bones has happened, it has 
both increaſed the difficulties of the labour, and been 
in itſelf a very terrible diſeaſe ; for proofs of which, I 
muſt refer to Hunter, Denman, and others, to whoſe pe- 
culiar province ſuch caſes belong. But ſurely theſe prin- 
ciples will be univerſally acknowledged : That the pel- 
vis ſupporting the trunk, is the centre of its largeſt mo- 
tions: that if the bones of the pelvis were looſened; 
ſuch motions could no longer be performed : that 


when, by violence or by internal diſeaſe, or in the 


time of ſevere labour, theſe joinings have actually 
been diſſolved or burſt, the woman has become in- 
ſtantly lame, unable to ſit, ſtand, or lie, or ſupport 
herſelf in any degree; ſhe is rendered incapable of 
turning, or even of being turned in bed ; her attend- 
ants cannot even move her legs without intolerable 
anguiſh, as if torn aſunder &: There ſometimes follows 
a collection of matter within the joint (the matter ex- 
tending quite down to the tuber iſchii), high fever, 
delirium, and death ; or, in cafe of recovery (which 
is indeed more frequent), the recovery is flow and 
partial only; a degree of lameneſs remains, with pain, 
weakneſs, and languid health; they can ſtand on 
one leg more eafily than on both; they can walk 
more eafily than they can ſtand; but it is many 
months before they can walk without crutches ; and 
long after they come to walk upon even ground, 

| 4 climb- 
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pare vnI. climbing a ſtair continues to be very difficult and 
painful. In order to obtain even this flow re-union 
of the bones, the pelvis muſt be bound up with a cir- 
cular bandage very tight; and they muſt ſubmit to 
be confined long : by negle& of which precautions, 
ſometimes, by the rubbing of the bones, a preterna: 
tural joint is formed, and they continue lame for 
years, or for life &; or ſometimes the bones are unit. 
ed by oflification ; the callus or new bone projects 
towards the centre of the pelvis, and makes it im- 
poſſible for the woman to be delivered again of a liy. 
ing.child +. 

Now this hiſtory of the diſeaſe leads to reaſons in- 
dependent of anatomy, and ſurer than it; which 
prove, that this ſeparation of the bones (an accident 
the exiſtence of which cannot be queſtioned), is not a 
proviſion of nature, but is a moſt ſerious diſeafe. For 
if theſe be the dreadful conſequences of ſeparation of 
the bones, how can we believe that it happens, when 
we ſee women walking during all their labour, and, 
in place of being pained, are rather relieved by a va- 
riety of poſtures, and by walking about their room? 
who often walk to bed after being delivered on 
chairs or couches? who riſe on the third day, and of- 
ten reſume the care and fatigues of a family in a few 
days more? or can we believe, that there is a ten- 
dency to ſeparation of the bones in thoſe who, fol- 
lowing the camp, are delivered on one day, and walk on 
the following? or in thoſe women who, to conceal 


their 


* Denman ſays twenty-five or thirty years, 
+ Spences caſes, 
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their ſname, have not indulged in bed a ſingle hour? Plate VI. 
or can we believe, that there is even the ſlighteſt ten- 

dency to the ſeparation of the bones in thoſe women 

whoſe pelvis reſiſts the force of a lingering and ſevere 

labour, who ſuffer ſtill further all the violence of in- 
ſtruments, who yet recover as from a natural deli- 

yery, and who allo riſe from bed on the third or 

fourth day ? 


CHAP. VI. 


BONES OF THE THIGH, LEG, AND FOOT. 


Tux rm Bos is the greateſt bone of the body, and Plate Ix. 
needs to be ſo, ſupporting alone, and in the moſt un- es 
favourable direction, the whole weight of the trunk; 
for though the body of this bone is in a line with the 
trunk, in the axis of the body, its neck ſtands off al- 
moſt at right angles with the body of the bone; and 
m this unfavourable direction muſt it carry the whole 
weight of the trunk, for the body is ſeldom ſo placed 


Ty as 


EE v a —— — 
8 25 — * 
- - - 4 


— i 
__— — — 4 — — 
1 —— * 
— 2 2 


« — _— = s ” —— 
— —˙· Oy — >=, 
A - — * 
— 


Plate XI. As to reſt its weight equally upon either thigh bone; 
Fig. i. & ii. 
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commonly it is ſo inclined from fide to fide alternate. 
ly, that the neck of one thigh bone bears alone the 
whole weight of the body and limbs, or is ſtill loaded 
with greater burdens than the mere weight of the bo. 
dy itſelf. 

The thigh bone is one of the moſt regular of the 
cylindrical bones. 1. Its 3opy is very thick and ſtrong, 
of a rounded form, ſwelling out at either end into two 
heads. In its middle it bends a little outwards, with 
its circle or convex fide turned towards the fore part 
of the thigh. This bending of the thigh bone has 
been a ſubject of ſpeculation abundantly ridiculous, 
viz. whether this be an accidental or a natural arch. 
There are authors who have aicribed it to the nurſe 
carrying the child by the thighs, and its ſoft bones 
bending under the weight. There 1s another author 
very juſtly celebrated; who imputes it to the weight of 
the body, and the ſtronger action of the flexor mu!- 
cles, affirming, that it is ſtraight in the child, and 


grows convex by age. This could not be, elſe we 


ſhould find this curve leſs in ſome, and greateſt in thoſe 
who had walked maſt, or whoſe muſcles had the great- 
eſt ſtrength ; and if the muſcles did produce this curve, 
a little accident giving the balance to the flexor muſ- 
cles, ſhould put the thigh bone in their power to bend 
it in any degree, and to cauſe diſtortion. But the end 
of all ſuch ſpeculations is this, that we find it bended 
in the fœtus, not yet delivered from the mother's 
womb, or in a chicken, while ſtill enclaſed in the ſhell; 
it is a uniform and regular bending, deſigned and 
marked 


intended, perhaps, for the advantage of the ſtrong 
muſcles in the back of the thigh, to give them great- 
er power, or more room, 

2. The Hxab of the thigh bone is likewiſe the moſt 
perfect of any in the human body, for its circumfe- 
rence is a very regular circle, of which the head con- 
tains nearly two-thirds ; It 18 ſmall, neat, and com- 
pletely received into its ſocket, which is not only deep 
in itſelf, and very ſecure, but is further deepend by 
the cartilage which borders it, ſo that this is naturally, 
and without the help of ligaments, the ſtrongeſt joint 
in all the body ; but among other ſecurities which are 
ſuperadded, is the round ligament, the mark of which 
is eaſily ſeen, being a broad dimple in the centre of its 
head. | | 

3. The Nxck of this bone is the trueſt in the ſkele- 
ton; and indeed it is from this neck of the thigh bone 
that we transfer the name to other bones, which have 
hardly any other mark of neck than that which is 
made by their purſe-like ligament being fixed behind 
the head of the bone, and leaving a roughneſs there, 
But the neck of the thigh bone is an inch and a half 
in length, thick and ſtrong, yet hardly proportioned 
to the great weights which it has to bear ; long, that it 
may allow the head to be ſet deeper in its ſocket ; and 
ſtanding wide up from the ſhoulders of the bone, to 
keep its motions wide and free, and unembarraſſed by 
the pelvis; for without this great length of the neck, 
its motions had been checked even by the edges of its 
dyn ſocket. | 


The 


marked in the very firſt formation of the bone, and Fig Ku 
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The TROCHANTER are the longeſt proceſſes in the hu. 
man body for the attachment of muſcles, and they are 
named trochanter (or proceſſes for turning the thigh), | 
from their office, which is the receiving thoſe great 
muſcles which not only bend and extend the thigh, 
but turn it upon its axis; for theſe proceſſes are 
oblique, ſo as to bend and turn the thigh at once. 

4. The TROCHANTER MAJOR, the outermoſt and long. 
er of the two, is that great bump which repreſents the 
direct end of the thigh-bone, while the neck ſtands off 
from it at one ſide; therefore the great trochanter 
ſtands above the neck, and is eaſily diſtinguiſhed out- 
wardly, being that great bump which we feel ſo plain- 
ly in laying the hand upon the haunch. This proceſs 
receives the glutzi muſcles, and all the great muſcles 
which move the thigh outwards. 

5. The TROCHANTER MINOR, or leſſer trochanter, is a 
ſmaller and more pointed rifing on the inner fide of 
the bone, lower than the trochanter major, and placed 
under the roat of the neck, as the greater one is placed 
above it. It is deeper in the thigh, and never to be 
felt, not even in luxations. Its muſcles alſo, by the 
obliquity of their inſertion into it, turn the thigh, and 
bend it towards the body, ſuch as the pſoas and iliacus 
internus, which paſling out from the pelvis, fink deep 


into the groin, and are implanted into this point. From 


N. 


the one trochanter to the other, there is a very conſpi- 
cuous roughneſs, which marks the place of the capſule, 
or ligamentary bag of the joint; for it encloſes the 
whole length of the neck, and of the thigh bone. This 


rou ghneſs 
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regularly named linea aſpera. 

6. The LINEA ASPERA is a riſing or prominent line, 
yery ragged and unequal, which runs all down the 
back part of the thigh : It begins at the roots of the 
two trochanters, and the rough lines from each troch- 
anter meet about four inches down the bone; thence the 
line aſpera runs down the back of the bone a ſingle 
line, and forks again into two lines, one going towards 
each condyle, and ending in the tubercles at the lower 
end of the bone, ſo that the linea aſpera is ſingle in 

the middle, and forked at either end. a 
J. The coNDYLEs are the two tumbers into which the 
thigh bone ſwells out at its lower part. There is firſt 
a gentle and gradual ſwelling of the bone, then an en- 
largement into two broad and flat ſurfaces, which are 
to unite with the next bone in forming the great joint 
of the knee. The two tuberoſities, which, by their 
flat faces, form the joint, ſwell out above the joint, and 
are called the condyLes. The INNER CONDYLE is larger, 
to compenſate for the oblique poſition of the thigh 
bone ; for the bones are ſeparated at their heads, by 
the whole width of the pelvis, but are drawn towards 
a point below, ſo as to touch each other at the knees. 
On the fore part of the bone, betwixt the condyles, 
there is a broad ſmooth ſurface, upon which the rotu- 


la, or pully like bone glides ; and on the back part of 


the thigh-bone, in the middle betwixt the condyles, 


there is a deep notch, which contains the great artery, 
vein and nerve of the leg. 


The great nutritious artery, enters below the mid- 
dle of this bone, and ſmaller arteries enter through its 


4 porous 


roughneſs begins the great rough line, and is what is Lot IX. 


6. 
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Plate IX. porous extremities; as may be known by * mall 
— holes, near the head of the bone. 

The HEaD of the thigh bone is round, and ſet down 
deeply in its ſocket, to give greater ſecurity to a Joint 
ſo important, and ſo much expoſed as the hip is, 
The NECK ſtands off from the reſt of the bone, ſo that 
by its length, it allows a free play to the joint, but is 
itſelf much expoſed by its tranſverſe poſition, as if na- 
ture had not formed in the human body, any joint at 
once free, moving and ſtrong. The neck is not form. 
ed in the boy, becauſe the ſocket is not yet deep, nor 
hinders the motions of the thigh, and the head is form. 
ed apart from the bone, and is not firmly united with 
it, till adult years, ſo that falls luxate, or ſeparate the 
head in young people, but they break the neck of the 
bone, in thoſe that are advanced in years. The 
TROCHANTERS, or ſhoulders, are large to receive the 
great muſcles which are implanted in them, and 
oblique, that they may at once bend and turn the 
thigh. The $sHarT or BoDY is very ſtrong, that it 
may bear our whole weight, and the action of ſuch 
powerful muſcles; and it is marked with the rough 
line, behind from which, a maſs of fleſh takes its 

_ riſe, which wraps completely round the lower part of 
the thigh bone, and forms what are called the vaſti 
muſcles, the greateſt muſcles for extending the leg. 
The conDYLEs ſwell out to give a broad ſurface, and a 
firm joining for the knee. But of all its parts, the 
great trochanter, ſhould be moſt particularly obſerved, 
as it is the chief mark in luxations or fractures of this 
bone : For when the greater trochanter is puſhed 
downwards, we find the thigh luxated upwards ; when 

| the 
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the trochanter is higher than its true place, and ſo fix- Plate I. 


ed that it cannot roll, we are aſſured that it is laxated ; 
but when the trochanter is upwards, with the thigh rol- 
ling freely, we are aſſured its neck is broken, the 
trochanter being diſplaced, and the broken head re- 
maining in its ſocket; but when the trochanter remains 
in its place, we ſhould conclude that the joint is but 
little injured, or that it is only a bruiſe of thoſe glands 
or mucous follicles, . which are lodged within the 
ſocket, for lubricating the joint. | 

The T1BIA is named from its reſemblance to a pipe; 
the upper part of the tibia, repreſenting the expanded or 
trumpet-like end, the lower part repreſenting the flute 
end of the pipe. The tibia, on its upper end, is flat and 
broad, making a moſt fingular articulation with the 
thigh-bone ; for it is not a ball and ſocket like the 
ſhoulder or hip, nor a hinge joint guarded on either 
fide with projecting points, like the ancle. There is 
no ſecurity for the knee joint, by the form of its bones, 
for they have plain flat heads: they are broad in- 
deed, but they are merely laid upon each other; It 1s 
only by its ligaments that this joint is ſtrong ; and by 
the number of its ligaments it is a complex and deli- 
cate joint peculiarly liable to diſeaſe. 

I.. The UPPER HEAD of the tibia, is thick atid ſpon- 
gy, and we find there, two broad and ſuperficial hol- 


lows, as if impreſſed while foft, with the marks of the 


condyles of the thigh-bone ; and theſe flight hollows, 
are all the cavity that it has for receiving the thigh- 
bone. A pretty high ridge riſes betwixt theſe two 
hollows, ſo as to be received. into the interſtice be- 
U wiz 


Fig. inte 
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twixt the condyles, and to the back part, which is the 
higheſt point of the ridge ; an internal ligament ties 
the tibia to the thigh-bone. This ſpongy head has 
alſo a rough margin, to which the capſular ligament 
is tied; on the fore part of this bone, juſt below the 
knee, there is a bump for receiving the great ligament 
of the patella, or in other words, the great tendon of 
of all the extenſor muſcles of the leg ; and laſtly, there 
is upon the outer fide of this ſpongy head, juſt under 
the margin of the joint, a ſmooth articulating ſurface, 
(like a dimple impreſſed with the finger), for receiving 
the head of the fibula. It is under the margin of the 
Joint, for the fibula does not enter at all into the knee 
joint; it is only laid upon the fide of the tibia, fixed to 
it by ligaments, but not received into any thing like a 
cavity. 155 

2. The Bopy of the bone is of a priſmatic or trian- 
gular form, and its three edges or acute angles are 
very high lines running along its whole length ; one 
line a little waved, and turned directly forwards, is 
what is called the ſhin. At the top of this ridge, is that 
bump into which the ligament of the rotula or patella 
is implanted ; and the whole length of this acute line 
is ſo eaſily traced throngh the ſkin, that we can never 
be miſtaken about fractures of this bone. Another line 
leſs acute than this, is turned directly backwards; and 
the third acute line, which completes the triangular 
form, is turned towards the fibula, to receive a broad 
ligament, or interofleous membrane, which ties the two 
bones together. | 

3. The lower head of the tibia compoſes the chief 
parts of the ancle- joint. The lower head of the tibia, 
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is ſmaller than the upper, in the ſame proportion, that RR 


the ancle is ſmaller than the knee. The pointed part 
of this head of the tibia repreſents the mouth piece, 
or flat part of the pipe, and conſtitutes the bump of 
the INNER ANcLE. The lower end of the fibula lies 
ſo upon the lower end of the tibia, as to form the out- 
er ancle ; and there is on the fide of the tibia, a 
deep hollow, like an impreſſion made with the point 
of the thumb, which receives the lower end of the 
tibula. The acute point of the tibia, named the pro- 
ceſs of the inner ancle, paſſes beyond the bone of the 
foot, and, by lying upon the fide of the joint, guards 
the ancle, ſo that it cannot he luxated inwards, with- 
out this pointed proceſs of the maleolus internus, or 
inner ancle being broken. | | 

The tibia is a bone of great ſize, and needs to be ſo, 
for it ſupports the whole weight of the body. It is 


not at all aſſiſted by the fibula, in bearing the weight, 


the fibula, or flender bone, being merely laid upon 
the fide of the tibia, for uſes which ſhall be explained 
preſently. The tibia is thick, with much cancelli, or 
ſpongy ſubſtance within ; has pretty firm plates with- 
out ; is much ſtrengthened by its ridges, and by its 
triangular form: its ridges are regular with regard to 
each other, but the whole bone is twiſted as if it had 
been turned betwixt the hands when ſoft: This diſtor- 
tion makes the proceſs of the inner ancle lie not re- 
gularly upon the fide of that joint, but a little oblique- 
ly forwards, which determining the obliquity of the 
foot, which muſt be of much conſequence, ſince there are 
many proviſions for ſecuring this turning of the foot, 
Viz. the oblique poſition of the trochanters; the ob- 
| | U ij lique 
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Plate IX. lique inſertion of all the muſcles, and this obliquity of 


„ 


the ancles; the inner ancle, advancing a little before 
the joint, and the outer ancle receding in the ſame de. 
gree behind it. 

The F1BULA, which is named ſo from its reſemblance 
to the Roman claſp, is a long ſlender bone, which is uſe. 
ful partly in ſtrengthening the leg, but chiefly in form. 
ing the ancle joint; for the tibia only 1s connected with 
the knee, while the fibula, which has no place in the 
knee joint, goes down below the lower end of the ti- 
bia, forming the long proceſs of the outer ancle. 

The fibula is a long and flender bone, the longeſt 
and ſlendereſt in the body. It lies by the fide of the 
tibia like a ſplint, ſo that when at any time the tibia 


is broken without the fibula, or when the tibia having 


ſpoiled, becomes carious, and a piece of it is loſt, the fi- 
bula maintains the form of the limb till the laſt piece 
be replaced, or till the fracture be firmly reunited. It 
is like the tibia, triangular, and has two heads, which 
are knots, very large, and diſproportioned to ſo flender 
a bone. The ſharpeſt line of the fibula is turned to 
one ſharp line of the tibia, and the interoſſeous mem- 
brane paſſes betwixt them. The bone lies in a line with 
the tibia, on the outer ſide of it, and a little behind it. 
The upper head of the fibulais laid upon a plain ſmooth 
ſurface, on the ſide of the tibia, a little below the knee; 
and though the fibula is not received deep into the ti- 
bia, this want is compenſated for by the ſtrong liga- 
ments by which this little joint is tied by the knee, 
being completely wrapped round with the expanded 
tendons of thoſe great muſcles which make up the 


thigh, by the knee being {Ull farther embraced cloſely 


by 
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KR 


by the faſcia, or tendinous expanſion of the thigh ; but Plate Ix. 


above all, by the tendons of the outer hamſtrings be- 
ing fixed into this knot of the fibula, and expanding 
from that over the fore part of the tibia. 

The lower head of the fibula is let pretty deep into a 
ſocket on the fide of the tibia ; together, they form the 
artcle joint for receiving the bones of the foot. The 

ancle joint 1s one of the pureſt hinge joints, and is 
very ſecure ; for there is the tibia, at the proceſs of 
the inner ancle, guarding the joint within, there is 
the fibula paſſing the joint till further, and making 
the outer ancle ſtill a ſtronger guard without. Theſe 
two points, projecting ſo as to encloſe the bones of 
the foot, make a pure hinge ; prevent all lateral mo- 


tion; make the joint firm and firong, and will not al- 


low of luxations, till one or both ancles be broken. 
We know that there 1s little motion betwixt the tibia 
and fibula; none that is ſenſible outwardly, and no 
more in truth than juſt to give a ſort of elaſticity, yield- 
ing to {lighter ſtrains. But we are well aſſured, that 
this motion, though ſlighteſt and imperceptible, is 
very conſtant ; for theſe jointing of the fibula with 
the tibia are always found ſmooth and lubricated ; 
and there are no two bones in the body ſo cloſely 
connected as the tibia and fibula are, which are not ſo 
ſeldom anchyloſed, (i. e.) joined into one by diſ- 
eaſe. | 
The fibula may be thus defined : It is a long flen- 
der bone, which anſwers to the double bone of the 
fore arm, completes the form, and adds ſomewhat 
to the ſtrength of the leg; it gives a broader ori- 
gin far its ſtrong muſcles, lies by the ſide of the 
| tibia 
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, IX. tibia like a ſplint; and, being a little arched to. 
wards the tibia, ſupports it againſt thoſe accidents 
which would break it acroſs, and maintains the form 
of the leg when the tibia is carious or broken; the fiby. 
la, though it has little connection with the knee, paſſes 
beyond the ancle joint, and is its chief guard and 
ſtrength in that direction in which the joint ſhould be 
moſt apt to yield; and in this office of guarding the 
ancle, it is ſo true, that the ancle cannot yield till 
this guard of the fibula be broken. 

wow 2. RoTULA or PATELLA, or KNEE-PAN, is a ſmall thick 

5. © bone, of an oval, or rather triangular form. The ba. 
ſis of this rounded triangle is turned upwards to re- 
ceive the four great muſcles which extend the leg; 

z: the pointed part of this triangle is turned downwards, 
and is tied by a very ſtrong ligament to the bump or 
tubercle of the tibia, juſt under the knee. This liga. 
ment is called the ligament of the patella, or of the 
tibia, connecting the patella fo cloſely, that ſome ana- 
tomiſts of the firſt name chooſe to ſpeak of the patella 
as a mere proceſs of the tibia, (as the olecranon is a 
proceſs of the ulna), only flexible and looſe ; an ar- 
rangement which 1 think ſo far right and uſeful, as 
the fractures of the olecranon and of the patella are 
ſo much alike, eſpecially in the method of cure, that 
they may be ſpoken of as one caſe; for theſe two 
are the only exceptions to the common rules and 
methods of ſetting broken bones. 

The patella is manifeſtly uſeful, chiefly as a lever ; 
for it is a pully, which is a ſpecies of lever, gliding 
upon the fore part of the thigh bone, upon the ſmooth 
ſurface which is betwixt the condyles. The projec- 

| 2 | tion 
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tion of this bone upon the knee removes the acting Plate x. 
force from the centre of motion, ſo as to increaſe the -. _ 
power ; and it is beautifully contrived, that while the 
knee is bent, and the muſcles at reſt, as in ſitting, the 
patella finks down, concealed into a hollow of the 
knee. When the muſcles begin to act, the patella be- 
gins to riſe from this hollow; in proportion as they 
contract, they loſe of their ſtrength, but the patella 
gradually riſing, increaſes the power; and when the 
contraction is nearly perfect, the patella has riſen to 
the ſummit of the knee, ſo that the riſing of the pa- 
tella raiſes the mechanical power of the joint in exact 
proportion as the contraction expends the living con- 
tractible power of the muſcles. What is curious 
beyond almoſt any other fact concerning the fractures 
of bones, the patella 1s ſeldom broken by a fall or 
blow ; in nine of ten caſes, it is rather torn, if we 
may uſe the expreſſion, by the force of its own muſ- 
cles, while it ſtands upon the top of the knee, ſo as 
to reſt upon one ſingle point; for while the knee is 
half bended, and the patella in this dangerous fitua- 
tion, the leg fixed, and the muſcles contracting ſtrong- 
ly to ſupport the weight of the body, or to raiſe it 
as in mounting the ſteps of a ſtair, the force of the 
muſcles is equivalent at leaſt to the weight of the 
man's body ; and often, by a ſudden violent exertion, 
their power is ſo much increaſed, that they ſnap the pa- 
tella acroſs, as we would break a ſtick acroſs the knee. 
The Taxsvs, or INSTEP, is compoſed of ſeven large rig. ii. 
bones, which form a firm and elaftic arch for ſup- 
porting the body; which arch has its ſtrength 
from the ſtrong ligaments with which theſe bones are 
joined, 


Fig. iii. iv. 
& v. 


naviculare, through which hole, in my drawing, there 
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joined, and its elaſticity from the ſmall movements of 
theſe bones with each other ; for each bone and each 
joint has its cartilage, its capſule or bag, its lubriating 
fluid, and all the apparatus of a regular joint ; each 
moves, ſince the cartilages are always lubricated, and 
the bones are never joined by anchyloſis with each 
other; but the effect is rather a diffuſed elaſticity, 
than a marked and preceptible motion in any one 
Joint. 

The ſeven bones of which the tarſus is compoſed 
are, I. The ASTRAGALUS, which, united with the tibia 
and fibula, forms the ancle joint: 2. The os catch, 
or heel bone, which forms the end or. back point of 
that arch upon which the body ſtands : 3. The os 
NAVICULARE, or boat-like bone, which joins three 
ſmaller bones of the fore part of the tarſus to the a. 
tragalus : 4. The os cupoipts, which joins the ſmaller 
bones of the fore part to the os calcis: The 5th, 6th, 
and 7th, are the ſmaller bones making the fore part 
of the tarſus ; they he immediately under the place of 
the ſhoe-buckle, and are named the three cuNiErORNM 
BONES, from their wedge-like ſhape ; and it is upon 
theſe that the metatarſal bones, forming the next di- 
viſion of the foot, are implanted. 

Theſe bones of the tarſus form, along with the next 
rank, or metatarſal bones, a double arch; firſt from the 
loweſt point of the heel to the ball of the great toe, is 
one arch; the arch of the ſole of the foot which ſup- 
ports the body ; and again, there is another arch with- 
in this, formed among the tarſal bones themſelves, one 
within another, i. e. betwixt the aſtragalus calcis, and 
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k paſſed a pencil. It is this ſecond arch which gives Plate x. 
perfect elaſticity to the foot, and muſt prevent the & * 
5 1 effects of leaping, falls, and other ſhocks, which 
would have broken a part leſs curiouſly adapted to its 
_ 

The ASTRAGALUS is the greateſt and moſt re- . 
— bone of the tarſus, and which the ſur- 
geon is moſt concerned in knowing. The ſemicir- 
cular head of this bone forms a curious and perfect 
pully. The circle of this pully is large; its cartilage 
is ſmooth and lubricated ; it is received deep betwixt 
the tibia and fibula, and rolls under the ſmooth ar- 
ticular ſurface of the latter, which being ſuited ta 
this pully of the aſtragalus, with ſomething of a 
boat-like ſhape, is often named the ſcaphoid cavity 
of the tibia. 1. We remark in the aftragalus its ar- , 
ticulating ſurface, which is arched, high, ſmooth, co- 
vered with cartilage, lubricated, and in all reſpects a 
tomplete joint. Its form is that of a pulley, which, of 
courſe, admits of but one direct motion, viz. forwards 
and backwards. 2. We obſerve its ſides, which are ». 
plain, ſmooth, and flat, covered with the ſame cartilage, 
forming a part of the joint, and cloſely locked in by 
the inner and outer ancles, ſo as to prevent luxations or 
aukward motions to either fide. 3. We obſerve two 
large irregular articulating furfaces backwards, by 
which it is joined to the os calcis. 4. There is on the rig. v. 
fore part, or rather the fore end of the aſtragalus, a „. 
large round head, as regular as the head of the ſhoulder 
bone, by which it is — with the ſcaphoid 
bone. IN bi 
2. The os caLcis is the large irregular bone of the „ 
heel; it is the tip or end of the arch formed by the 
* tarſa 
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Flate X. tarſal and metatarſal bones. There is a large ſcabrous 

Fig. iii. iv. 

& v. point on which we ftand, which is rough, for the in- 

ſertion of the great Achillis tendon, the rope by which 

the muſcles of the bran at. The roughneſs of the 

heel bone gives the tendon a firm hold, and its projec. 

tion backwards gives it the power of a very long lever. 

'The points to be obſerved are, 1. The great backward 

projection, which is properly called the heel, ſcabrous 

and rough, for the inſertion of the great back tendon, 

and the point upon which we walk and ſtand. 2. An 

irregular articular ſurface, or rather two ſurfaces co. 

vered with cartilage, by which it is joĩned with the af. 

tragalus. 3. Another articulating ſurface by which it 

1s joined with the os cuboides. And, 4. A fort of 

arch downwards, under which the veſſels and nerves 


and the tendons alſo paſs on ſafely into the fole of the 
foot. 


5. NAVICULARE is named Os NAVICULARE, or 03 
SCAPHOIDES, from a fanciful reſemblance to a boat. 
But this is a name of which anatomiſts have been pe- 
culiarly fond, and which they have uſed with very 
little diſcretion or reſerve: the ſtudent will hardly 
find any ſuch reſemblance : it is rather like the dies 
with which we play at drafts ; that is, a-flattened cir- 
cular body,. with its borders rifing up a little ; and 
each flat fide forms an articulating ſurface. That 
concave ſide which looks backwards, is pretty deep, 
and receives the head of the aſtragalus: that flat fide 
which looks forewards, has not ſo deep a ſocket, but 
receives the three cuneiform bones upon a ſurface 
rather plain and irregular, 
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The CUNEIFORM BONES are fo named, becauſe they 
reſemble wedges, being laid to each other like the & 


Plate X. 
4b. iii. iv. 


ſtones of an arch. The moſt ſimple and proper ar- 


rangement is, 1. 2. and 3.; counting from the ſide of 
the great toe towards the middle of the foot; but 


they are commonly named thus: The firſt cuneiform 


bone, on which the great toe ſtands, has its cutting 
edge turned upwards; it is much larger than the o- 
thers, and ſo is called os cuNREITORM MAGNUM. The 
ſecond cuneiform bone, or that which ſtands in the 
middle of the three cuneiform bones, is much ſmall- 
er, and is therefore named os CUNEIFORM MINIMUM. 
The third, in order, of the cuneiform bones, is named 
os CUNEIFORM MEDIUM *. Theſe cuneiform bones re- 
ceive the great toe and the two next to it. The 
fourth and fifth toes are implanted upon the laſt bone 
in the row, the os cuboides. 


Os cuBolD ES. — The os cuboides is named from its 
cubical figure, and is next to the aſtragalus in ſize, 
greater than the ſcaphoid bone. The three cunei- 
form bones are laid regularly by the ſide of each o- 
ther; and this os cuboides is again laid on the outer 
ſide of the third cuneiform bone, and joins it to the os 
calcis. The place and effect of the cuboid bone is 
very curious; for as it is jammed in betwixt the third 

X 1 cuneiform 


* The confuſion in theſe names ariſes from ſometimes counting 


6, 


them by their place, and ſometimes reckoning according to their 


ſize. It is only in relation to its ſize that we call one of theſe 
bones os cuneiform medium; for the os cuneiform medium is not 
in the middle of the three ; it is the middle bone with reſpe& to 
ſize: it is the ſmalleſt of cuneiform bones * ſtands in the middle 
betwixt the other two. 


x X. 
25 I iv. 


big. 8. f. 
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cuneiform bone and the os calcis, it forms a complete 
arch within an arch, which gives at once a degree of 
elaſticity and of ſtrength which no human contrivance 
could have equalled. There 1s firſt a great arch on 
which the body reſts, and the heel, and the great toe 
are the horns of that bow : And, ſecondly, there is a 
complete circle among the metatarſal bones, leaving 
an opening betwixt the aſtragalus and the os calcis, 


THE TOES.—The laſt diviſion of the foot conſiſts 

of three diſtin bones; and as theſe bones are diſpoſ- 
ed in rows, they are named the firſt, ſecond, and third 
phalanges or ranks of the toes. 
The great toe has but two phalanges ; the other 
toes have three ranks of bones, which have nothing 
particular, only the joints are round and free, formed 
by a round head on one bone, and by a pretty deep 
hollow, for receiving it in the one above it; they are 
a little flattened on their lower ſide, or rather they 
have a flattened groove which lodges the tendons of 
the laſt joint of the toes. 

The srsaM op BONES are more regularly found about 
the toes than any where elſe. They are ſmall bones, 
like peaſe, found in the hearts of tendons, at any point 
where they ſuffer much friction; or rather they are like 
the ſeeds of the ſeſamum, whence their name. They are 
found chiefly at the roots of the great toe, and of the 
thumb; at each of theſe places we find two ſmall ſeſamoid 
bones, one on each fide of the ball of the great toe, and 
one on each fide of the ball of the thumb; but theſe 
bones do not enter into the joint; they are within the 
ſubſtance of the tendons; : perhaps, like the patella, they 

8 9 remove 
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and ſo, by acting like pulleys, they increaſe the power; 

rhaps alſo by lying at the ſides of the joint in the 
tendons of the ſhorter muſcles of the toes, they make 
a ſafe gutter for the long tendons to paſs in. They 
are not reſtricted to the balls of the great toe and 
thumb, but ſometimes are alſo found under the other 
toes and fingers, and ſometimes behind the condyles 
of the knee; or in the peronæi tendons, which run un- 
der the ſole of the foot. In ſhort, they are. ſo far from 
being regular bones, that they are found only in adults, 
and are ſo often found in irregular places, that they 


almoſt ſeem to he produced by chance, or by the ef- 


fect of friction. 

McTaTarsus.—The metatarſus is » ſo named from 
its being placed upon the tarſus ; conſiſts of five bones, 
which differ ſo little from the firit bones of the fingers, 
that they need not be minutely demonſtrated. It is 
ſufficient to mark, that they are five in number, hav- 
ing a general reſemblance to the joints of the fin- 
ger; that they are rather flattened, eſpecially on their 
lower ſides, where the tendons of the toes lie; that 
they are very large at their ends next the tarſus, 
where they have broad flat heads, that they may be 
implanted with great ſecurity ; that they grow ſmal- 
ler towards the toes, where again they terminate, in 


neat ſmall round heads, which receive the firſt bones 


of the toes, and permit of a very free and eaſy 
motion, and a greater degree of rotation than our 
dreſs allows us to avail ourſelves of, the toes be- 
ing cramped together, in a degree that fixes them 
all in their places, huddles one above another, and 
18 

2 


remove the acting force from the centre of motion, Plate x. 
Fig. ili, iv. 


& v. 


Plate X. 
Fig. iii. iv. 
&'v, 


Plate q 
Fig. i. 
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is quite the reverſe of that free and ſtrong like 
ſpreading of the toes, which the painter always repre. 
ſents. Laſtly, it ſhould be remarked, that the metatar. 
ſal bone of the little toe, makes a ſalient angle, pro- 
jecting over the tarſus, in a point which is eaſily felt 
outwardly, at the place where the ſide ſeam of the ſhoe 
croſſes: for this, and all the other marks of the me. 
tatarſal bones, are chiefly uſeful, as directing us where 
to cut, in amputating theſe bones; and the ſurgeon 
will ſave the patient much pain, and himſelf the ſhame 
of a ſlow and confuſed operation, by marking the 
places of the joints. 


CHAP. VII. 


BONES OF THE SHOULDER, ARM, AND HAND. 


OF THE SCAPULA, OR SHOULDER BLADE. 


Tuts is the nd peculiarity of the ſuperior extremity, 
that it is connected not directly with the trunk, like 
the thigh bone with the haunch, but is hung by a 
moveable intermediate bone, which not only is not 
immediately joined to the trunk by ligaments, nor any 
other form of contiectien, but is parted from it by ſe- 

veral 
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veral layers of muſcular fleſh, ſo that it lies flat, and p Plate XI. 


glides upon the trunk. | 

The $CAPULA is a thin bone, which has originally, 
like the ſkull, two tables, and an intermediate diploe ; 
but by preſſure, and the action of its own muſcles, it 
grows gradually thinner, its tables are more and more 
condenſed, till in old age it has become perfectly tranſ- 


parent, and is ſupported only by its proceſſes, and by 


its thicker edges; for its sPiNEx is a ridge of firm and 
Ws ſtrong bone, which riſes very high, and gives a broad 
origin and ſupport for its muſcles. The acxomion in 
which the ſpine terminates, is a broad and flat proceſs, 
a ſure guard for the joint of the ſhoulder. The cora- 
cop proceſs is a ſtrong but ſhorter proceſs, which ſtands 
out from the neck of the bone; and the cosTa, or bor- 


ders of the bone are alſo rounded firm and ftrong, ſo 


that the proceſſes and borders ſupport the flat part of 
the bone, which is as thin as a ſheet of * — 
quite tranſparent. 


There is no part nor proceſs of the ſcapula which 
does not require to be very carefully marked; for no 
accidents are more frequent than luxations of the 
ſhoulder; and the various luxations are explained beſt 
by ſtudying in the ſkeleton, and being able to recog- 
nize on the living body, all the proceſſes and projecting 
points. 

I, The FLAT SIDE of the ſcapula is ſmooth, ſomewhat 
concave, and ſuited to the convexity of the ribs. The 


ſcapula is connected with no bone of the trunk, tied 


by no ligaments, is merely laid upon the cheſt, with a 
large maſs of muſcular fleſh under it, upon which it 


glides; for there are below it two layers of muſcles, 
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by one of which the ſhoulder bone is moved upon the 


ſcapula, while by the other, the ſcapula itſelf is moved 
upon the ribs. The muſcle lying in the hollow of the 
ſcapula marks it with many ſmooth hollows, and wave- 
like rifings, which are merely the marks of the origin 


ol its muſcles, but which were miftaken even by the 


great Veſalius for the impreſſions of the ribs. 

2. The upper flat ſurface is like the lower one, but 
that it is traverſed by the sri xx, which is a very acute 
and high ridge of bone. Now the ſpine thus traverſ. 
ing the bone from behind forwards, divides its upper 
ſurface into two unequal parts, of which the part above 
the ſpine is ſmaller, and that below the ſpine is lar. 
ger. Each of theſe ſpaces has its name, one ſupra 
ſpinatus, and the other infra ſpinatus; and each of 
them lodges a muſcle, named, the one the muſcu- 
lus ſupra ſpinatus ſcapule, as being above the ſpine ; 
the other, muſculus infra ſpinatus ſcapulæ, as being 
below the ſpine. A third muſcle is named ſubſcapu- 
laris, as lying under the ſhoulder blade, upon that con- 
cave ſurface which is towards the ribs ; fo that the 


whole ſcapula is covered with broad flat muſcles, whoſe 


offices are to move the ſhoulder bone in various direc- 
tions, and which impreſs the ſcapula with gentle riſings 
and hollows on its upper as well as on its lower ſur- 


face. 


3. The TRIANuLAR form of the ſcapula muſt be 
next obſerved. The upper line of the triangle is the 
ſhorteſt ; it is named the cosra or border. This ſupe- 
rior coſta of the ſcapula receives thoſe ſtrong and flat 
muſcles the. raiſe the ſhoulder upwards. The lower 
border, which is named the cosTa INFERIOR, or the 

| lower 
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wer border of the ſcapula, which receives no muſcles, Plate XI: | 


becauſe it muſt be quite free; to move and glide as the 
ſcapula turns upon its axis, which is indeed its ordina- 
ry movement. But it gives riſe to two ſmaller muſ- 
cles, which, from being a little rounded, are named the 
muſculi teres, which round muſcles being implant- 
ed into the arm bone, pull it downwards. | 

The long fide of the ſcapula, which bounds its tri- 
angular form backwards, is named the BAsis of the 
SCAPULA, as it repreſents the baſe of the triangle. This 
line is alſo like the two borders, a little thicker, or 
ſwelled out; and this edge receives many powerful 
muſcles, which lie flat upon the back, and coming to 
the ſcapula in a variety of directions, can turn it upon 
its axis, ſometimes raiſing, ſometimes depreſſing the 
ſcapula; ſometimes drawing it backwards; and ſome- 
times fixing it in its place, according tothe various ſets 


of fibres which are put into action. 


4. The cLENolp, or ARTICULATING CAVITY of the ſca- 
pula, is on the point or apex of this triangle. The 


ſcapula is more ſtrictly triangular in a child, for it ter- 


minates almoſt in a point or apex; and this articulating 
furface is a ſeparate oſſification, and is joined to it in 
the adult. The ſcapula towards this point terminates 
in a flat ſurface, not more than an inch in diameter, 
very little hollowed, and ſcarcely receiving the head of 
the ſhoulder bone, which is rather laid upon it than 
ſunk into it: It is indeed deepened a little by a circu- 
lar griſtle, which tips the edges or lips of this articulat- 
ing ſurface, but ſo little, that it is ſtill very ſhallow and 
plain, and luxations of the ſhoulder are infinitely more 


trequent than of any other bone. : 
2 5: This 
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5. This head, or glenoid cavity of the ſcapula, is 
planted upon a narrower part, which tends towards a 
point, but is finiſhed by this flat head ; this narrower 
part is what is named the neck of the sCAPULA, which 
no doubt ſometimes gives way, and breaks. A rough 
line bordering the glenoid cavity receives the capſular 
ligament, or rather the capſule ariſes from that border- 
ing griſtle, which I have ſaid tips this circle. 

6. The sri of the scarulA is that high ridge of 
bone, which runs the whole length of its upper ſur- 
face, and divides it into two ſpaces for the origin of the 
ſupra and infra ſpinatus muſcles. It is high, and very 
ſharp, ſtanding up at one place to the height of two 
inches. It is flattened upon the top, and with edges, 
which, turning a little towards either fide, give riſe to 
two ſtrong faſciæ, (i. e.) tendinous membranes, which 
go from the ſpine, the one upwards to the upper bor- 
der of the ſcapula, the other downwards to the lower 
border; ſo that by theſe ſtrong membranes, the ſca- 
pula is formed into two triangular cavities, and the 
ſupra and infra ſpinatus muſcles riſe not only from 
the back of the ſcapula, and from the ſides of its ſpine, 
but alſo from the inner furface of this tenfe membrane. 


The ſpine traverſes the whole dorſum, or back of the 


ſcapula; it receives the trapezius muſcle, that beauti- 


ful triangular muſcle which covers the neck like a tip- 


pet, whence it has its name; and the ſpine beginning 


low at the baſis of the ſcapula, gradually rifes as it ad- 
vances forwards, till it terminates in that high point 
or promontory which forms the tip of the ſhoulder, 
and overhangs and defends the joint. | 

7. This 
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7. This high point, is named the AcRoMION PROCESS. Plate XI. 


It is the continuation and ending of the ſpine, which 

at firſt riſes perpendicularly from the bone, but by a 
ſort of turn or diſtortion, it lays its flat fide towards 
the head of the ſhoulder bone. At this place, it is 
thickened, flat and ſtrong, overhangs and defends the 
joint, and 18 not merely a defence, but almoſt makes a 
part of the joint itſelf ; for without this proceſs, the 
ſhoulder bone could not remain a moment in its ſock- 
et; every flight accident would diſplace it. The. a- 
cromion prevents luxation upwards, and is ſo far a part 
of the joint, that when it is full under the acromion, 
the joint is ſafe ; but when we feel a hollow, ſo that we 
can puſh the points of the fingers under the acromion 
_ proceſs, the ſhoulder is luxated, and the ſocket empty. 
The point of the acromion, forming the apex of the 
ſhoulder, a greater projection of this point, and a ful- 
neſs of the deltoid muſcle which ariſes from it, is 
a chief cauſe, and of courſe a chief mark of iy aig 
ſtrength. 

8. But there is ſtill another ſecurity for the joint; 
for there ariſes from the neck of the ſcapula, almoſt 
from the border of the ſocket, and its inner fide, a 
thick, ſhort, and crooked proceſs, which ſtands direct- 
ly forwards, and is very conſpicuous ; and which, turn- 
ing forwards with 'a crooked and ſharp point, ſome- 
what like the back of a crow, is thence named the 
CORACOID PROCESS. This alſo guards and ſtrengthens the 
joint; though it cannot prevent luxations, it makes 
them leſs frequent, and moſt probably when the arm 

is luxated inwards, it is by ſtarting over the point of 
Yy this 


. i. 23 


8. 
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Yate XL this defending proceſs. A muſcle named coracoid, 

© * *comes down from the point of this proceſs, and is 
inſerted into the middle of the ſhoulder bone, to draw 
the arm towards the fide. 

Now the glenoid ſurface, and theſe two proceſſes, 
form the cavity for receiving the ſhoulder bone. But 
ſtill, as if nature could not form a joint at once ſtrong 

| and free, this joint, which performs quick, free, and 
eaſy motions, 1s too ſuperficial to be ſtrong. Yet there 
is this compenſation, that the ſhoulder joint, which 
| could not reſiſt, if fairly expoſed to ſhocks and falls, 
| belongs to the ſcapula, which, ſliding eaſily upon the 
| ribs, yields, and fo eludes the force. Falls upon the 
ſhoulder do not dillocate the ſhoulder ; that accident 
almoſt always happens to us in , putting out the 
hand to ſave ourielves from falls,; it is luxated hy a 
twiſting of the arm, not by the force of a direQ 
blow. : 
Fig. i THz CLAvicLe.—The clavicle, or collar bone, named 
ws clavicle from its reſemblance to an old faſhioned key, 
is to the ſcapula a kind of hinge or axis on which it 
moves and rolls; ſo that the free motion of the ſhoul- 
der is made ſtill freer by the manner of its connection 
with the breait. 

The clayicle is placed at the root of the neck, and 
at the upper part of the breaſt : It extends acroſs from 
ihe tip of. the ſhoulder to the upper part of the ſter- 

| num; it is a round bone, a little flattened towards 
| | the end which joins the ſcapula ; it is curved like an 
| Italic S, having one curve turned out towards the 
| breaſt: it is vletul as an arch ſupporting the ſhoul- 

ders, 
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ders, preventing them from falling forewards UPON Plate Xt, 
the breaſt, and making the hands ſtrong antagoniſts Fs if. 


to each other, which, without this ſteadying, they 
could not have been. 

1. The tboracic end, that next the ſternum, or 
what may be called the inner head of the clavicle, is 
round and flat, or button-like ; and it is received into a 
ſuitable hollow on the upper piece of the ſternum. It 
is not only like other joints ſurrounded by a capſule 
or purſe ; it is further provided with a ſmall moveable 
cartilage, which, (like a friction- wheel) in machinery, 
ſaves the parts, and facilitates the motion, and moves 
continually as the clavicle rolls. 

2. But the outer end of the clavicle is flattened as 
it approaches the ſcapula, and the edge of that flat- 
neſs is turned to the edge of the flattened acromion, 
ſo that they touch but in one ſingle point: this 
outer end of the clavicle, and the correſponding 
point: of the acromion, are flattened and covered with 
a cruſt of cartilage: but the motion here is very light 
and quite inſenſible ; they are tied firmly by ſtrong li- 
gaments; and we may conſider this as almoſt a fixed 
point; for there is little motion of the ſcapula upon 
the clavicle; but there is much motion of the cla- 
vicle upon the breaſt: for the clavicle ſerves as a 
ſhaft or axis, firmly tied to the ſcapula, upon which 
the ſcapula moves and turns, being connected with 
the trunk only by this ſingle point, viz. the articula- 
tion of the clavicle with the breaſt bone. 


The os HUMERI is one of the trueſt of the en Plate xl. 


1. 


24 


bones; it is round in the middle ; but it appears twiſted F Fig. i 1 


and 


and flattened towards the lower end; and this flatne; 
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makes the elbow joint a mere hinge, moving only in 
one direction. It. is again regular and round towards 
the upper end, dilating into a large round head, 
where the roundneſs forms a very free and moveable 
joint, turning eaſily in all directions. 

I. The HEap of this bone is very large; it is a neat 
and regular circle ; but it is a very ſmall portion of a 
large circle, ſo that it is flat: and this flatneſs of the 
head, with the ſhallowneſs of its glenoid cavity, makes 
it a very weak joint, eaſily diſplaced, and nothing 
equal to the hip joint for ſecurity and ſtrength. 

2. The Nxck of this bone cannot fairly be reckon. 
ed ſuch; for, as I have explained in ſpeaking of the 
neck of the thigh bone, this neck of the humerus, 
and the necks of moſt bones (the thigh bone ſtill ex- 
cepted), are merely a rough line cloſe upon the head 
of the bone, without any ſtraitening or intermediate 
narrowneſs, which we can properly call a neck. The 
roughneſs round the head of the ſhoulder bone is the 
line into which the capſular ligament is implanted. 

3. The TUBEROSITIES of the os humeri are two ſmall 


bumps of unequal ſize (the one called the greater, 


the other the ſmaller tuberoſity of the os humeri), 
which ſtand up at the upper end of the bone, juſt 
behind the head : they are not very remarkable. 
Though infinitely ſmaller than the trochanter of the 
thigh bones, they ſerve ſimilar uſes, viz. receiving the 


great muſcles which move the limb. The GREATER 


TUBEROSITY is higher towards the outer fide of the 
arm, and receives the ſupra ſpinatus muſcle ; while 
the infra ſpimatus and teres minor muſcles, which 

come 
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come from the lower: part of the ſcapula are implant - Plate x1. 
; & XII. 
ed into the bone a little lower. The LESSER TUBER=- Fig. i. 
osrTY has alſo a great muſcle fixed into it, viz. the b. 
ſub- ſcapularis muſcle. 
4. The two tuberoſities form betwixt them a groove, 4. 
which is pretty deep; and in it the long tendon of the 
biceps muſcle of the arm runs: and as it runs conti- 
nually, like a rope in the groove of a pulley, this 
groove is covered in the freſh bones with a thin car- 
tilage, ſmooth, and like the cartilages of joints. W 
The os humeri, at its lower part, changes its form, i 
is flattened and compreſſed below, and is ſpread out 
into a great breadth of two inches or more ; where 
there is formed, on each fide, a ſharp projecting point 
(named condyle), for the origin of great muſcles ; 
and in the middle, betwixt the two condyles, there is 
a grooved articulating ſurface, which forms the hinge 
of the elbow. . | J 
1. At the lower end of the bone, there are two 
ridges, one leading to either condyle, which it is of g. 
ſome conſequence to obſerve ; for the elbow joint 
is a mere hinge, the moſt ſtrictly ſo of any joint 
in the body : it has, of courſe, but two motions, viz. 
flexion and extenſion ; and it has two muſcles, chief- 
ly one for extending, the other for bending the arm : 
the flexor muſcle lies on the fore part, and the ex- 
tenſor on the back part of the arm; and ſo the 
whole thickneſs of the arm is compoſed at this place, 
of theſe two muſcles and of the bone : but that the 
fore and back parts of the arm might be thoroughly 14 
divided, the bone is flattened betwixt them; and that we 
the divifion might extend beyond the mere edges of 


the 


2 


Plate XI. 
& XII. 
Fig. i. 
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the bone, there are two faſciæ or tendinous webs 
which go off trom either edge of the humerus, ang 
which continue to divide the fore from the back muſ- 
cles, giving theſe muſcles a broader origin ; they are 
named, from their office, intermuſcular membranes ; 
and fhis is the meaning of the two ridges which lead 
to the two condyles: 

2. The two projections in which theſe edges end, are 
named coxnDYLEs. The condyles of the thigh bone are 
the broad articulating ſurfaces by which that bone is 
joined with the tibia, while the condyles of the ſhoul- 


der bone are merely two ſharp projecting points for the 


origin of muſcles, which ftand out from either fide of 
the joint, but which have no connection with the joint. 
The chief uſe of the condyles of the ſhoulder bone is 
to give a favourable origin, and longer fulcrum for the 
muſcles of the fore-arm, which ariſe from theſe points. 
The outer tubercle being the ſmaller one, gives origin 
to the extenſor muſcles, where leſs ſtrength is required. 
But the inner tubercle is much longer, to give origin to 

the flexor muſcles with which we graſp, which require 


a a bolder and more prominent proceſs to ariſe from; 


for greater power 1s needed to perform ſuch ftrong 
actions as graſping, bending, pulling, while the mul- 
cles which extend the fingers need no more power than 
juſt to antagoniſe or oppoſe the flexors ; their only 
buſineſs being to unfold or open the hand, when we 
are to renew the graſp. 

It is further curious to obſerve, that the inner tu- 
berele is alſo lower than the other, ſo that the articu- 
lating ſurface for the elbow joint is oblique, which 
makes the hand fall naturally towards the face and 

breaſt, 
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breaſt fo that by being folded merely. without any Plate xl. 
turning of the as humeri, the hands are laid acroſs. Fig. 4. | 
3. The articulating ſurface which ſtands betwiæt theſe 7. 

condyles, forins a more ſtrict and limited hinge than 
can be eaſily conceived, before we explain the other 
parts of the joint. The joint conſiſts of two ſurfaces; 

firſt, a ſmooth ſurface, upon which the ulna moves 
only backwards and forwards ; and, ſecondly, of a ſmall « 
knob upon the inner tubercles, which has a neat round 
ſurface, upon which the face or ſocket belonging to 4. 
the button-like end of the ulna rolls. Theſe two ſur- 
faces are called the ſmall head, and the men, 
n of the humerus. 

4. Belonging to the joint, and within! j its capſular 8. 
ligament, there are two deep hollows, which receive 
certain proceſſes of the bones of the fore arm. One 
deep hollow on the fore part of the humerus, and juſt 
above its articulating pulley, receives the horn-like, or 
coronoid proceſs of the ulna, the other receives the 
olecranon, or that proceſs of the ulna which forms the 
point of the elbow. 


* 6 = — * 
— 6 
— * — 1 * . 3 — 
— l - » SI V 2 — - * — — - - 
by > = — 
2 2 — Er * E — — — — 
3 <4 5 4 _ a < — 8 — * 73 2x 
= 4 — — — — — — > — 
— = 
* = — by 
r as P — o A 
— — —— - 3 _ P 
— *- — — - = 


— a _ 
F „ 


K ( — — — — 


5 
* 


RADIUS ND ULNA. 


1 he radius and ulna are the two bones of the fore Plate XII. 

arm. The radius, named from its reſemblance to the — 

ray or ſpoke ofa wheel; the ulna, from its being of. 

ten uſed as a meaſure. The radius belongs more pe- 
culiarly to the wriſt,” being the bone which is chiefly 
connected with the hand, and which turns along with 

It in all its rotatory motions: the ulna, again, belongs 

more ſtrictly to the elbow joint; for by it we perform 

all the actions of bending or extending the arm. 
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the bone, there are two faſciæ or tendinous webs 
which go off from either edge of the humerus, and 
which continue to divide the fore from the back muſ- 
cles, giving theſe muſcles a broader origin ; they are 
named, from their oflice, intermuſcular membranes ; 
and fhis is the meaning of the two ridges which lead 
to the two condyles: 

2. The two projections in which theſe edges end, are 
named coNDYLEs. The condyles of the thigh bone are 
the broad articulating ſurfaces by which that bone is 
joined with the tibia, while the condyles of the ſhoul- 


der bone are merely two ſharp projecting points for the 


origin of muſcles, which ſtand out from either fide of 
the joint, but which have no connection with the joint. 
The chief uſe of the condyles of the ſhoulder bone is 
to give a favourable origin, and longer fulcrum for the 
muſcles of the fore- arm, which ariſe from theſe points. 
The outer tubercle being the ſmaller one, gives origin 
to the extenſor muſcles, where leſs ſtrength is required. 
But the inner tubercle is much longer, to give origin to 
the flexor muſcles with which we graſp, which require 
a bolder and more prominent proceſs to ariſe from; 
for greater power is needed to perform ſuch ſtrong 
actions as graſping, bending, pulling, while the muſ- 
cles which extend the fingers need no more power than 
juſt to antagoniſe or oppoſe the flexors ; their only 
buſineſs being to unfold or open the hand, when we 

are to renew the graſp. | 
It is further curious to obſerve; that the inner tu- 
bercle is alſo lower than the other, ſo that the articu- 
lating ſurface for the elbow joint is oblique, which 
makes the hand fall naturally towards the face and 
breaſt, 
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breaſt, 0 that by being folded merely without any Plate XI. 
turning of the as humeri, the hands are laid acroſs. Fig. 4. 
3. The articulating ſurface which ſtands betwixt theſe 7. 
condyles, forins a more ſtrict and limited hinge than 
can be eaſily conceived, before we explain the other 
parts of the joint. The joint conſiſts of two ſurfaces; 
firſt, a ſmooth ſurface, upon which the ulna moves 
only backwards and forwards ; and, ſecondly, of a ſmall . 
knob upon the inner tubercles, which has a neat round 
ſurface, upon which the face of ſocket belonging to 4. 
the button-like end of the ulna rolls. Theſe two ſur- 
faces are called the ſmall head, and the een 
n of the humerus. | 
4. Belonging to the joint, ind; within its capſular 6 
ligament, there are two deep hollows, which receive 
certain proceſſes of the bones of the fore arm. One 
deep hollow on the fore part of the humerus, and juſt 
above its articulating pulley, receives the horn-like, or 
coronoid proceſs of the ulna, the other receives the 
olecranon, or that proceſs of the ulna which forms to 
point of the elbow. 


RA DIU S AND ULNA. 
The radius and ulna are the two bones of the fore N 

arm. The radius, named from its reſemblance to the ooh 

ray or ſpoke of A wheel; the ulna, from its being of- 

ten uſed as a meaſure. The radius belongs more pe- 
culiarly to the wriſt, being the bone which is chiefly 
connected with the hand, and which turns along with 

It in all its rotatory motions: the ulna, again, belongs 

more ſtrictly to the elbow joint; for by it we perform 

all the actions of bending or extending the arm. 


Plate xu. The ulna is in general of a triangular or priſmatic 


Fig. ii. 
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form, like the tibia, and the elbow is formed by the 
ulna alone ; for, there is a very deep notch or hinge. 
like furface, which ſeems as if it had been moulded 
upon the lower end of the humerus, embraces it 
very cloſely, and takes ſo ſure a hold upon the hu. 
merus, that it allows not the ſmalleſt degree of late. 
ral motion, and almoſt keeps its place in the dry ſke. 
leton : without the help of ligaments or muſcles, it 
preſents, in profile, ſomewhat of the ſhape of the let. 
ter 8, and therefore is named the s16MoId. caviry of 
the ulna. 2. But this ſigmoid cavity were a very 
imperfect hinge without the two proceſſes by which 
it is guarded before and behind; the chief of theſe, is 
the oLECRANON or large bump, which forms the ex- 
treme point upon which we reft the elbow. It is a 
big and ſtrong proceſs, which, checking into a deep 
hollow on the back of the humerus, ſerves two curi- 
ous purpoſes ; it ſerves as a long lever for the mul. 
cles which extend, or make ſtreight the fore arm ; and 
when by the arm being extended, it checks into its 
place, it takes ſo firm a hold upon the hinge or joint 
of the os humeri, as to ſecure the joint in pulling, 
and ſuch other actions, as might cauſe a luxation fore- 
wards. 3. The other proceſs which guards the el- 
bow joint is named the coRoxold PROCESS, from its 
horn or pointed form ; it ſtands up perpendicularly 
from the upper or fore part of the bone ; it forms the 
fore part of the ſigmoid cavity, and completes the 
hinge. It is uſeful, like the olecranon, in giving a fair 
hold and larger lever to the muſcles, and to ſecure the 
joint ; for the arm being extended, as in pulling, the 
olecranon checks into its place, and prevents luxation 

| | forewards ; 


7 
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forewards; and the arm again being bent, as in ſtrik- Plate XII, 0 | 
ing, puſhing, or ſaving ourſelves from falls, the coro- — 
noid proceſs prevents luxation backwards; ſo the joint 
conſiſts of the olecranon and the coronoid proceſs as 
the two guards, and of the ſigmoid cavity or hollow 
of articulation betwixt them: but the ſmaller or upper 
head of the radius alſo enters into the joint, and ly- 
ing upon the inner fide of the coronoid proceſs, it 
makes a ſmall hollow there, in which it rolls; and this 
ſecond hollow, touching the edge of the ſigmoid ca- 
vity, forms a double ſigmoid cavity, of which the firſt, 
or GREATER SIGMOID CAVITY, is for receiving the lower 
end of the humerus ; and the ſecond, or LESSER SIG- 4 1 
nom CAVITY, for receiving the upper head of the ul- 164 
na. 4. The form of the bone being priſmatic or io. 
triangular, it has, like the tibia, three ridges; one of 14 
which is turned towards a correſponding ridge in the 4451 
radius, and betwixt them the interoſſeous ligament is 
ſtretched ; and this interoſſeous ligament fills all the | Wo 
arch or open ſpace betwixt the radius and ulna, 
and ſaves the neceſſity of much bone; gives as firm 4 
an origin to the muſcles as bone could have done, and = 
binds the bones of the fore arm together, ſo ſtrongly, 1 
that thoughthe ulna belongs entirely to the elbow joint, 1 
and the radius as entirely to the wriſt, they have | 6 
never been known to depart from each other, nor 1 
to yield to any force, however great *. 5. The 151 
ulna bigger at the elbow, grows gradually ſmaller 1 
downwards, till it terminates almoſt in a point. It | 4 
ends below in a ſmall round head, which is named wy 
the LowER HEAD of the ulna, which ſcarcely enters pj 
. ij into | 


Sometimes the radius is laxated from the lower head of the 
ulna, but this diaſtaſis, as it is called, is quite of another kind. 
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into the joint of the wriſt ; but being received into a 
hollow on the fide of the radius, the radius turns up. 
on the lower head of the ulna, like an axis or ſpoke, 
6. Below this little head, the bone ends towards the 
fide of the little finger, in a ſmall rounded point, 
which is named the $TYLoiD PROCESS of the ulna; it 
is chiefly uſeful in giving a ſtrong adheſion to the liga- 
ment which ſecures the wriſt there. And as the ſtyloid 
proceſs and the olecranon, the two extremities of the 
ulna, are eaſily and diſtinctly felt, the length of this 
bone has been uſed as a meaſure, and ſo. it was named 
cubitus by the ancients, and 1s named ulna by us. 
Ravivs. 01: radius is the ſecond bone of the fore 
arm, has its poſition exactly reverſed with that of the 
ulna: for the ulna belonging to the elbow, has its great- 
er end upwards; the radius belonging to the wriſt, has 
its greater end downwards ; and while the ulna only 
bends the arm, the radius carries the wriſt with a rotato- 
ry motion, and ſo entirely belongs to the wriſt, that it 
is called the manubrium manus, as if the handle of 
the hand. lr | 
I. The pop of the radius is larger than that of 
the ulna. The tranſverſe ſtrength of the arm, depends 
more upon the radius, which has more body and 
thickneſs, is more ſquared, and is arched in ſome de- 
gree ſo as to ſtand off from the ulna, without ap- 
proaching it, or compreſling the other parts. The ra- 
dius lies along the upper edge of the fore arm, next 
to the thumb, and being, like the ulna, of a priſmatic 
or triangular form, it has one of its angles or edges 
turned towards the ulna to receive the interoſſecus 
ligament. N | 


2. The 
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+4 The UPPER HEAD of the radius is ſmaller ; of a Plate x11. 
round, flattiſh, and button-like ſhape, and lies ſo up- — 
on the lower end of the ſhoulder bone, and upon the 
coronoid proceſs of the ulna, that it is articulated 
with either bone; for, 1ſt, The hollow of its head is di- 
rectly oppoſed to the little head of the os humeri. 
and, 2dly, The flat fide of its button-like head rubs and 
turns upon the fide of the coronoid proceſs, making a 
ſocket there, which is called the leſſer ſigmoid * 
of the ulna. 

3. Immediately behind the round flat head, is a 3. 
narrowneſs or ſtraitening, called the nzcx of the ra- 
dius; round this neck there is a collar or circular 
ligament (named the coronoid ligament of the ra- 
dius), which keeps the bone ſecurely in its place, 
turning in this ligamentous band, like a ſpindle in its 
buſh or ſocket ; for the radius has two motions, firſt 

accompanying the ulna in its movements of flexion 
and extenſion; and, ſecondly, its own peculiar rotation, 
in which it is not accompanied in return by the ulna; 
but the ulna continuing ſteady, the radius moves, and 
turns the wriſt. $25. 

4. Immediately under this neck, and juſt below the 4 
collar of the bone, there is a prominent bump, like a 
flat button, ſoldered upon the fide of the bone, which 
is the point into which the biceps flexor cubiti, or 
bending muſcle of the fore arm is inſerted. 

5. The upper head is exceedingly ſmall and round, 8. 
while the LowER Hab ſwells out, broad and flat, to 
receive the bones of the wriſt. There are two great- 
er bones in the wriſt, which form a large ball, and 

5 this ball is received into the lower end of the radius : 
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the impreſſion which theſe two bones make there, i; 
pretty deep, and ſomewhat of a boat-like ſhape; 
whence it is called (like the articulating ſurface of the 
tibia), the ſcaphoid cavity of the radius; and on the 
edge of the radius, next to the thumb, the bone ends 
in a ſort of peak or ſharper point, which is named 
(though with very little meaning), the STYLoID PRO- 
cgss of the radius. 

So the ſcaphoid cavity of the radius es the joint 
with the wriſt ; but there is another ſmall cavity, on 
the fide of the radius, near to the little head of the 
ulna, into which the leſſer head of the ulna is receiv. 
ed, and this is encloſed in a proper and diſtin capſule, 
The little head of the ulna does not deſcend ſo low 
as to have any ſhare in forming the wriſt. There are 
properly two diſtinct joints; the great joint of the 
wriſt, moving upon the radius, the other a little joint 
within this of the radius, rolling upon the ulna, and 
carrying the wriſt along with it. 


OF THE HAND AND FINGERS. 


Tux wriſt is the moſt complex part of all the bony 

* ſyſtem, and is beſt explained in a general way, by mark- 
ing the three diviſions of the hand, into the carpus or 
wriſt bones; the metacarpus, or bones that ſtand up- 
on the wriſt; and the fingers conliſting each of its 
three joints. 1. The carpus or wriſt is a congeries of 
eight ſmall bones, grouped together into a very nar- 

| row ſpace, very firmly tied together, by croſs liga- 
ments, making a ſort of ball or nuclzus, a ſolid founda- 
tion, or centre for the reſt of the hand. 2. The me- 
N tacarpus 
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4 Yong „ A —_— MA 1 


SHOULDER, ARM, AND HAND. 183 


tacarpus is formed of five long bones, founded upon Plate xu. 


Fig. iv. v. 


the carpal bones, and which, departing from that & 
centre, in ſomewhat of a radiated form, give, by their 
Gre and ſtrength, a firm ſupport to each individual 
finger, and by their radiated or ſpoke-like form al- 
low the fingers freer play. 3. The fingers, conſiſting 
each of three very moveable joints, are fet free upon 
the metacarpus, ſo as to ſhow a curious gradation of 
moving, in all theſe parts; for the carpal bones are 
grouped together into a ſmall nucleus, firm, al- 
moſt immoveable, and like the nave of a wheel ; then 
the metacarpal bones founded upon this, are placed 
like the ſpokes or fillies of the wheel, and having a 
freer motion; and, laſtly, the fingers, by the ad van- 
tage of this radiated form, in the bones upon which 
they are placed, move very nimbly, and have a rotatory 
as well as a hinge-like motion ; ſo that the motion is 
graduated and proportioned in each divifion of the 
hand; and even where there is no motion, as in the 
carpus, there is an elaſticity, which, by gentle bend- 
ings, accommodates itſelf to the more moveable parts. 
The carevs, or wRisT.—Looking upon the external 
ſurface of the carpus, we count eight ſmall bones diſ- 
poſed in two rows, with one bone only a little remov- 
ed from its rank ; and we obſerve that the whole is 
arched outwards, to reſiſt injuries, and to give ſtrength; 
and that the bones lie like a pavement, or like the 
ſtones of an arch, with their broader ends turned out- 
wards. On the internal ſurface, again, we find the 
number of bones not ſo eaſily counted; for their ſmal- 
ler ends are turned towards the palm of the hand, 
which being a concave ſurface, the narrow ends of the 
wedges 
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Plate n. wedges are ſeen huddled together in a leſs regutar forne, 
2 * cẽrowded, and lapped over each other; but in this hol. 
low, the four corner bones are more remarkable, pro. 
jecting towards the palm of the hand, ſo as to be nam. 
ed proceſſes: and they do indeed perform the office 
of proceſſes; for there ariſes from the four corner 
points, a ſtrong croſs ligament, which binds the ten- 
dons down, and makes under it a {ſmooth Door or gut- 
ter for them to run. 

The individual bones of the carpus are ſmall, corner. 
ed, and very irregular bones, ſo that their names dg 
but very poorly repreſent their form. To deſcribe 
them without ſome help of drawing, or demonſtration, 
is ſo very abſurd, that a deſcription” of each of 2 
ſeems mere like a riddle, than like a ſerious leſſon: 
cannot be underſtood, and indeed it need hardly f 
remembered; for all that is uſeful, is but to remember 
the connection and place, and the particular uſes of 
each bone; in reading of which, the ſtudent ſhould con- 
tinually return to the plates, or he muſt have the bones 
always in his hand. 


— — 
2 Ly * 
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I. ROW FORMING THE WRIST. 


1. Os scarnoipts—The boat-like bone. This name 
of boat-like bone, or boat-like cavity, has been always 
a favourite name, though a very unmeaning one. The 
| ſcaphoid bone is not worthy of notice merely from its 
| | being the largeſt, but alſo as it forms a chief part of 
| the joint of the wriſt; for it is this bone which is re- 
ceived into the ſcaphoid cavity of the radius; it is a 
very irregular bone, in which we need remember on- 

6 855 7 
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ly theſe two points, the large round ſurface covered Plate xu. 


the head of the radius; and the hook-like, or project- 


ing proceſs, which forms one of the corner points of 


the carpus, and gives a hold to one corner of the liga- 
ment which binds down the tendons of the wriſt. 

2. The os LUNARE 1s named from one of its ſides be- 
ing ſomewhat of the ſhape of a half moon; it is next 
in ſize to the ſcaphoid bone, and is equal to it in im- 
portance; for they are joined together, to be articulat- 


ed with the radius. This bone takes an equal ſhare - 


in the joint with the ſcaphoid bone; and together, they 
form a great ball, fitting the ſocket of the radius, and 
of a long form, ſo that the wriſt is a proper hinge. The 
lunated edge of the os lunare is turned towards the 
ſecond row of bones, and therefore is not ſeen. And 
the chief marks of this bone are its greater ſize, ts lu- 
nated edge turned towards the ſecond row, and: its 
round head forming the ball of the wriſt joint. 

3. The os CUNEIFoRM, or wedge-like bone, is named 
rather perhaps from its ſituation, locked in among the 
other bones, than ſtrictly from its form. Its fide form- 
ing the convex of the hand, is broader; its point to- 
wards the palm of the hand is narrower: and fo far, 
we may ſay, it is a wedge-like bone; but it is chiefly 
ſo from its ſituation, cloſely wedged in betwixt the cu- 
neiform and piſiform bones. 

4. The os ristrokM is a ſmall neat and round 
bone, named ſometimes oRBICULAR, or round bone, but 


oftener piſiform, from its reſemblance to a pea. It is 


placed upon the cuneiform bone, and it ſtands off from 
the reſt into the palm of the hand, ſo as to be the moſt 
' 37 Re prominent 


Fig. iv. v. 


with cartilage, ſmooth, and anſwering to the cavity in & i. 


b. 


2. 


186 | BONES OF THE 


Plate XII. 
Fig. iv. V. 
& vi. 


prominent of all the corner bones; of courſe it forms 
one of the corner points or pillars of that arch, under 
which the tendons paſs. The piſiform bone is a little out 
of its rank, is very moveable, and projects ſo into the 
palm, as to be felt outwardly, juſt at the end of the 
ſtylozd proceſs of the ulna; it can be eaſily moved 
and rolled about, and is the point into which is im- 
planted one of the ſtrong muſcles for bending the 


wriſt. | 


2. ROW SUPPORTING THE METATARSAL BONES. 


5. The ſecond row begins with the TRATEZ IU, a 
pretty large bone, which, from its name, we ſhould 
expect to find of a regular ſquared form; while it has, 
in fact, the moſt irregular form of all, eſpecially when 
detached from the other bones. The chief parts to 
be remarked in the bone, are the great ſocket for the 


thumb; and as the thumb ſtands off from one ſide of 


the hand, this ſocket is rather on one ſide. There is 
alſo a little proceſs which makes one of the corner 
points. 

6. The TRATEZZOI DES is next to the trapezium, is 
ſomewhat like the trapezium, from which it has its 
name. It alſo reſembles the cuneiform bone of the 
firſt row in its ſhape and ſize, and in its being jammed 
in betwixt the two adjoining bones. 

7. The os MAGNUM is named from its great ſize; not 


that it is the largeſt of all, nor even the largeſt bone of 


the ſecond row, for the cuneiform bone is as big; but 
there is no other circumſtance by which it is well 
diſtinguiſhed. It is placed in the centre of the upper 


raw, has a Jong round head, which is jointed chiefly 


with 
5 
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with the lunated hollow of the os lunare ; and this big Plate xi. 
head, and lunated hollow, make together a ſort of 47 
ſocket, by which the ſecond. row moves upon the 
firſt. : | 
8. The os UuNcIFokME, or hook-like bone, is named . 
from a flat hook-like proceſs, which projects towards 
the palm of the hand. This is one of the corner 
bones, and ſtanding in the end of the row, it is wedg- 
ed betwixt the os magnum of its own row, and the 
os cuneiforme of the firſt row. It is large and ſquared; 
but the thing chiefly remarkable is that proceſs from 
which it takes its name; a long and flat proceſs of firm 
bone, fairly unciform, or hook-like, and projecting 4 
far into the palm of the hand, which being the laſt and * 
higheſt of the corner points, gives a very firm origin 1 
to the great ligament by which the tendons of the 4 
wriſt are bound down. | 8 
All theſe bones of the carpus, when they are joined 
to each other, are covered with a ſmooth articulating 
cartilage, are bound to each other by all forms of croſs wo 
ligaments, and are conſolidated, as it were, into one | 1 
great joint. They are, in general, fo firm as to be By 
ſcarcely hable to luxation ; and although one only 1s 
called cuneiform, they are all ſome what of the wedge- 4 
like form, with their broader ends outwards, and their 1 
ſmaller ends turned towards the palm of the hand; 
they are like ſtones in an arch, ſo that no weight nor 1 
force can beat them in, if any force do prevail, it can g 
beat others in only by forcing one out. A bone ſtarting 
outwards, and projecting upon the back of the hand, is 
the only form of luxation among theſe bones, and is 
extremely rare. | | 
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METACARPUS.— The metacarpus is compoſed of 
five bones, upon which the fingers are founded. They 
are big ſtrong bones, brought cloſe together at the root, 
but wider above ; for the lower heads are ſmall ang 
flat, and grouped very cloſely together, to meet the 
carpal bones. But they ſwell out at their upper ends 
into big round heads, which keep the bones much a. 
part from each other. Nothing of importance can be 


ſaid concerning the individual bones. To ſpeak of 


, 
* 
* 


them ind vidually is a mere waſte of time. We may ob- 
ſerve of the metacarpal bones in general, 1. That their 
lower heads being flat and ſquared, gives them a firm 
implantation upon their centre or nuclæus, the car. 
pus; and they have ſcarcely any freer motion upon the 
carpal bones, than the carpal bones have upon each 
other. 2. That their lower heads being larger, keeps 
the bones apart from each other; and in the interſti- 
ces between them lie the interoſſeous muſcles. 3. That 
their divergence regulates the radiated or fpreading 
form of the fingers, and gives them free play. And, 
4. That they ſtill preſerve the arched form of the car- 
pal bones, being, with the carpal bones, convex out- 
wardly, and concave inwardly, to form the hollow of 
the hand; and though they have little motion of flexion 
or extenſion, they bend towards a centre, ſo as to 
approach each other, increaſing the hollowneſs of the 
hand, to form what is called Diogenes's cup. It is far- 
ther neceſſary to obſerve, into how {mall a ſpace the 
carpal bones are comprefled, how great a ſhare of 
the hand the "metacarpal bones form, and how far 
down they go into the hollow of the hand. Forl 


have ſeen a ſurgeon, who, not having the {ſmalleſt ſuſ- 
picion 
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they really are, has, in place of cutting the bone neat- 
ly in its articulation with the carpus, broken it, or tri- 
ed to cut it acroſs in the middle. 


FINGERS.—We commonly ſay, that there are five 
metacarpal bones ; in which reckoning we count the 
thumb with the reſt : but what is called the metacar- 
pal of the thumb is properly the firſt phalanx, or the 
firſt proper bone of the thumb ; ſo that the thumb, 
regularly deſcribed, has, like the other fingers, three 
joints. | 

Txums.—The firſt bone of the thumb reſembles 
the metacarpal bones in ſize and ftrength, but it differs 
widely in being fet upon the carpus, with a large and 


picion that their lower ends were ſo near the wriſt as Plate x1 
ig · v. 


round head ; in being ſet off from the line of the other 


fingers, ſtanding out on one ſide, and directly oppoſed 
to them, it rolls widely and freely, like other ball and 
ſocket joints : it is oppoſed to the other fingers in 
oraſping, and, from its very ſuperior ſtrength, the 
thumb is named Polex, from polere. 

The FINGERs have each of them three bones: 1. The 
firſt bone is articulated with the metacarpal bones by 
a ball and ſocket ; the ſocket, or hollow on the lower 
part of the firſt finger bone, being ſet down upon the 
large round head of the metacarpal bone. 2. The 
ſecond and third joints of the fingers are gradually 
imaller, and though their forms do a good deal re- 
ſemble the firſt joint, they are quite limited in their 
motions ; have no rolling; are as ſtrictly hinge joints 
as the knee or ancle are. 3. Here, as in other 
hinge joints, the capſule is ſo particularly ſtrong at 
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| Plate XII. the ſides, as to be named lateral ligaments. When 


theſe lateral ligaments are burſt or cut, the finger 
turns in any direction; ſo that the motions of the fin. 
gers are limited rather by their lateral ligaments, than 
by any thing peculiar in the forms of the bones, 
4. The face of each finger bone is grooved, ſo that 
the tendons, paſſing in the palm of the hand, run up. 
wards along this groove or flatneſs of the fingers ; and 
from either edge of this flatneſs, there riſes a ligament 
of a bridge-like form, which covers the tendons like 
a ſheath, and converts the groove into a complete 
canal. 5. The laſt joint or phalanx of each finger is 
flattened, rough, and drawn ſmaller gradually towards 
the point of the finger; and it is to this roughneſs 
that the {kin and nail adhere at the point. 
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CHAP. I. 


MUSCLES OF THE FACE, EYE, AND EAR. 
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I. MUSCLES OF THE FACE 


I. Taz OCCIPITO FRONTALIS is a broad and thin muſ- 
_ cular expanſion, which covers all the upper part of 
the cranium. It conſiſts of two bellies, with an inter- 
mediate ſheet of flat tendon. The one belly covers 
the occiput, the other covers the forehead, and the 


Plate Is 


tendinous expanſion covers all the upper part of the 


head ; by which it has happened that the moſt eminent 
anatomiſts, as Cowper (p. 29.) have miſnamed its 
tendon, pericranium ; many have reckoned it two diſ- 
tin muſcles, yiz. the occieiTaL and FRONTAL, while 
others (becauſe of a ſort of rapha, or line of diviſion in 
the middle of each belly), have deſcribed four muſ- 
cles, viz. two frontal, and two occipital muſcles. But 
it is truly a double bellied muſcle; and the broad 
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thin tendon, which belongs equally to both bellies, 
lies above the true pericranium, and flides upon it. 
The muſcle is therefore named, with ſtrict propriety, 
occipito-frontalis, ſometimes EPICRANIEUS, ſometimes 
BIVENTER, or DIGASTRICUS CAPITIS. 

Or1Gin.—The occipital portion is the fixed point 
of this muſcle ariſing from the upper ridge of the oc. 
cipital bone, and covering the back part of the head, 
from the maſtoid proceſs of one fide, round to that on 
the oppoſite ſide of the head. And by the perpendi. 
cular ridge of the occiput, it is marked with a light 
diviſion in the middle. 

INSERTION.— The fore belly of the muſcle which 
covers the forehead, is fixed more into the ſkin and 
eye-brows than into the bone: it is ſlightly attached 
to the bone, near the inner end of the orbitary ridge, 
and eſpecially about the inner corner of the eye, and 
the root of the noſe, by a ſmaller and acute pointed 
proceſs ; but ſtill its chief attachment is to the eye-lids 
and ſkin. ; 

The TENDON or thin MEMBRANEOUS expanſion which 
Joins the two belles, is exceedingly thin: it has on its 
inner fide, much looſe cellular ſubſtance, by which, 
though attached to the true pericranium, it ſlides ea- 
ſily and ſmoothly upon it; but its outer ſurface is ſo 
firmly attached to the ſkin, and its fore belly adheres 
ſo firmly to the eye-brows, that it is very difficult to 
diſſect it clean and fair. 

I confider the occipital belly as the fixed point, 
having a firm origin from the ridge of the bone; its 
frontal belly has the looſe end attached, not to the os 
frontis, but to the eye-brow and ſkin, and its office, 

that 
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that of raiſing the eye-brows, wrinkling the forehead, Plate 1. 
and corrugating the whole of the hairy ſcalp, like that * 
muſcle under the ſkins of animals, which ſhrinks 
when they are cold or rudely touched, and by which 

they ſhake off flies or inſets. But it is a muſele more 
employed in expreſſing paſſions, than in performing 
uſeful motions, and it is often ſo thin, as hardly to be 
perceived. In ſome it is entirely awanting, and many 

who have the muſcle, have no command nor power 
over it. 

There is a ſmall, neat, and pointed ſlip of the occipito 
frontalis, which goes down with a peak towards the 
noſe, and is inſerted into the ſmall naſal bone. This 
proceſs, being much below the end of the eye-brow, 
muſt pull it downwards; ſo that while the great muſ- 4 
cle raiſes the eye-brow and ſkin of the forehead, this 1 
ſmall naſal flip pulls the eye- brow downwards again, " 
reſtoring it to its place, and ſmoothing the ſkin, It | 
may be conſidered as the antagoniſt of the great oc- 14 
cipital and frontal bellies, and might almoſt be de- 1 
ſcribed as a diſtinct muſcle. 1 

II. The coxxU GATOR SUPERCILIL is another flip which , -v 
might be fairly enough referred, like this, to the occi- 
pital muſcle ; but being in many ſubjects particularly me 
ſtrong, it is beſt deſcribed as diſtinct. The lower end | | 
of the naſal flip of the occipito frontis is fixed to the 
naſal bone. The lower end of the little ſlip, the cor- 
rugator ſupercilii, is fixed into the internal angular pro- 
cels ; and from the inner angle of the eye, the ſibres 4 

ſweep round the edge of the orbit, and going oblique- 0 
ly upwards and outwards, are ſo mixed with the fibres 
of the frontal muſcle, and of the orbicularis oculi, 
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where theſe two. touch each other, that it is dbubtfy 
to which of theſe greater muſcles this little one might 
be moſt properly referred. So this ſlip of oblique fi. 
bres, rifing from the inner angle of the eye, and being, 
fixed into the eye-brow, alſo antagonizes the occipito 
Frontalis, and drawing the eye-brows together, and 
wrinkling the ſpace betwixt them, is very rightly na- 
med CORRUGATOR SUPERCILIL. s 

III. ORBICULARIS OCULI, or PALPEBRARUM, is a neat and 
regular muſcle, ſurrounding the eye, and covering the 
eye: lids in a circular form. It is exceedingly flat and 
thin; is about an inch in breadth; lies immediately 
under the ſkin of the eye-lids, and is immediately at- 
tached to them, and but little connected with the bone. 
It has one ſmall tendon in the inner corner of the eye, 
which is both its origin and inſertion; for it begins 
and ends in it. This ſmall tendon, is eafily felt 
through the ſkin in the inner corner of the eye. It a- 
riſes by a little white knot from the naſal proceſs of the 
upper jaw-bone. Its fibres immediately become mul. 
cular, and ſpread out thin over the upper eye-lid. They 
pals over it to the outer corner of the eye, where they 
crols a little, and having covered juſt the edge of the 
temple with their thin expanded fibres, they return 
in a circular form round by the lower eye-lid to the 
point from whence they had ſet out. This is, in all its 
courſe, a very thin muſcular expanſion, with regular 
orbicular fibres. It is rather a little broader over the 
lower eye-lid, extends itſelf a little upon the face be- 
yond the brim of the ſocket, both at the temple, and 
upon the cheek ; and its fibres croſs each other a lit- 
fle at the outer angle; ; ſo that 3 underſtanding this 
croſſing 
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erofling as a meeting of fibres from the upper and from mo I. 


the lower muſcle, have deſcribed it as two ſemicircular 
muſcles. And thoſe fibres which are next to the tar- 
ſus or cartilaginous circle of the eye-lids, were diſtin- 
guiſhed by Riolan, under the title of MuscuLUs CILIARIS 
Our name expreſſes the common opinion, that it is a 
circular muſcle, whoſe chief point or fulcrum is in the 
inner corner of the eye, and which ſerves as a ſphincter 
for cloſing the eye. It ſqueezes with ſpaſmodic vio- 
lence, when the eye is injured, as by duſt. And by its 
drawing down the eye-lids ſo firmly, it preſſes up the 
ball of the eye hard into the ſocket, and forces, the la- 
chrymal gland that is within the ſocket, ſo as to pro- 
cure a flow of tears. Perhaps the corrugator ſuperci- 
li belongs ſtrictly to this muſcle, ſince its fibres follow 
the ſame courſe; 

IV. LEVATOR PALPEBRA SUPERIORIS. This ſmall muſ- 
cle ariſes deep within the ſocket, from the margin of 
that hole which gives paſſage to the optic nerve. It 


begins by a {mall flat tendon in the bottom of the op- 


tic cavity, becomes gradually broader as it goes over 
the eye- ball; it ends in the eye-lid, by a broad expan- 
ſion of muſcular fibres, which finally terminate in a 
ſhort flat tendon. It lies under the orbicularis palpe- 
bræ, is inſerted into the whole length of the cartilage 
of the tarſus, and raiſes and opens the upper eye-lid. 
And the diviſion of the orbicularis oculi into two, by 
the older anatomiſts, was a conſequenee of their not 
knowing of the true levator palpebræ, and their not 
being able to deſcribe any muſcle by which the upper 
eye-lid could be raiſed, _— the upper half of the or- 
bicularis, 
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The occipito frontalis, but eſpecially its occipita] 
belly, raiſes the eye-brows; the pointed flip of the 


| fame muſcle pulls them downwards; the corrugator 


pulls them directly inwards, and knits the brows ; 
the levator palpebræ opens the eye lid, and the or. 
bicularis oculi cloſes the eye. Whether certain fibres 
irom the platiſma-myoides, (a thin flat muſcle which 
mounts from the neck, over the cheek,) may not pull 
down the lower eye-lid, or whether ſome ſtraggling 
fibres, ariſing from the zygoma, may not have the 
appearance of a depreſſor of the lower .eye-lid, jt js 
not neceſſary to determine, ſince there is no regularly 
appointed muſcle, and the lower eye-ld is almoſt 
immovable, at leaſt in man. 


MU3CLES OF THE NCSE AND-MOUTH, 


V. LxvarTroR LABII SUPERIOR1S and ALZ NASI. Cowper 
deſcribes the levator labu ſuperioris as an irregular pro- 
duction of the frontalis, extending along the noftrils. 
But it is a neat and delicate muſcle, which ariſes, by 
a ſmall double tendon, from the naſal proceſs of the 
upper jaw bene, cloſe by the tendon of the orbicu- 
laris oculi. It is one little faſciculus of muſcular 
fibres above ; but as it approaches the noſe, it ſpreads 
out broader, dividing into two ſmall faſciculi, one of 
which is implanted into the wing or cartilage of the 
noſe, and the other, paſſing the angle of the noe, 
goes to the upper lip: Thus it is pyramidal with its 
baſe downwards, and was named pyramidalis by Ca- 
ſerius, Winſlow and others. It is called by Cowper 
dilator ale naſi; it raiſes the upper lip, and ſpreads 

L the 


FACE, EYE, AND EAR, 197 


or in aſthmatics. 

VI. The levator labii ſuperioris proprius, is diſtin- 
guiſhed by the name of levator proprius, becauſe there 
are two others ; one belonging to the angle of the 
mouth, and conſequently to both lips ; and one com- 
mon to the lip and noſtril. 

The levator proprius is often named muſculus in- 
civus, becauſe it ariſes from the upper jaw, juſt above 
the inciſores, or cutting teeth, and conſequently juſt 
under the edge of the orbit : it is broad at its origin ; 
it lies flat, and runs downwards, and obliquely inwards, 
to the middle of the lip, till it meets its fellow juſt in 
the filtrum *. It pulls the upper lip and the ſeptum 
of the noſe directly upwards. | 

VII. The LEVATOR NI ORIS, is called alſo LEVA- 
TOR COMMUNIS LABIORUM, becauſe it operates equally on 
both lips. It is named caninus; for as the laſt named 
muſcle riſes from the upper jaw bone above the in- 
ciſores or cutting teeth, this ariſes above the canini 
or dog teeth, or above the firſt grinder, by a very 
ſhort double tendon. The exact place of its origin is 
half way betwixt the firſt grinder and the infra orbitary 
hole : it is mixed with the orbicularis oris, at the cor- 
ner of the mouth, ſo that it raiſes the angle of the 
mouth upwards. 

VIII. The zycomaTICUS MAJOR has nearly the ſame 
direction and uſe with this one : for it ariſes from the 
cheek bone near the zygomatic ſuture ; runs down- 

wards 


* The filtrum is the ſuperficial gutter along the upper lip from 
the partition of the noſe to the tip of the lip 


the noſtrils wide, as 1s obſerved in a paroxyſm of rage, Fowl 
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wards and inwards to the corner of the mouth; is à 
long and flender muſcle, which ends by mixing its 
fibres with the orbicularis oris and the depreſſor of 
the lip. | | 

IX. The zycomMaTICUs MINOR ariſes a little higher 
upon che cheek bone, but nearer the noſe ; it is much 
flenderer than the laſt, and is often awanting. 

It 1s the zygomatic muſcle that marks the face with 
that line which extends from the cheek bone to the 
corner of the mouth, and which is ſo ſtrong in many, 
The zygomatic muſcles pull the angles of the mouth 
upwards as in laughter, or diſtort the mouth; whence 
the zygomatic muſcle has gotten the name of diſtortor 
oris ; and the ſtrong action of the muſcle is particu. 
larly ſeen in laughter, rage, grinning. 

X. BuccinatoR. The buccinator was long thought 
to be a muſcle of the lower jaw, ariſing from the up- 
per alveoh, and inſerted into the lower alveoli to 
pull the jaw upwards ; but its origin and inſertion, 
and the direction of its fibres, are quite the reverſe 
of this. For this large flat muſcle, which forms, in a 
manner, the walls of the cheek, ariſes chiefly from the 
coronoid procels of the lower jaw bone, and partly al- 
ſo from the end of the alveoli or ſqcket proceſs of the 
upper jaw, cloſe by the pteregoid proceſs of the phe- 
noid bone: it goes forwards with direct fibres to be 
implanted into the corner of the mouth : it is thin and 
flat, covers in the mouth, and forms the walls of the 


_ cheek, and is perforated in the middle of the cheek 


So _—_ 


by the duct of the parotid gland. Theſe are its prin- 
cipal uſes: That it flattens the cheek, and ſo aſſiſts in 
1 wallowing liquids : that it turns, or helps to turn, the 
morſel 
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morſel in the mouth while chewing, and prevents it * 


getting without the line of the teeth: in blowing 
wind inſtruments, it both receives and expells the 
wind: it dilates like a bag, ſo as to receive the wind 
in the cheeks; and it contracts upon the wind, ſo as 
to expel the wind, and to ſwell the note: In blowing 
the ſtrong wind inſtruments, we cannot blow from the 
lungs, for it ſtreſſes the breathing, but reſerve the air 
in the mouth, which we keep continually full; and 
from this it is named, from blowing the trumpet, the 
BUCCINATOR. 

XI. DEPRESSOR ANGULI ORIS. The depreſſor anguli 
oris is a neat ſmall triangular muſcle, and is indeed 
very commonly named MUSCULUS TRIANGULARIS LA- 
pIORUM, from its ſhape. The baſe of the triangle is 
at the line of the lower jaw, where the muſcle riſes 
with a fat fleſhy head about an inch in breadth. It 


grows ſmaller gradually as it riſes towards the corner 


of the mouth, where it is implanted, ſmall almoſt in 
a point, and directly oppoſite to the zygomatic and 
levator muſcles ; and as the zygomatic muſcle makes 
a line from the cheek down to the angle of the 
mouth, this makes a line from the chin up to the 
corner of the mouth. It is chiefly active in expreſ- 
ſing the paſſions, and gives form to the chin and 


mouth. In cheerful motions, as laughter, ſmiling, - 


&c., the zygomatics and levators pull the angles of 
the mouth upwards. In fear, hatred, revenge, con- 
tempt, and the angry paſſions, the triangulares pull 
the corners of the mouth downwards ; and, at the 
place where theſe meet, there is formed a ſort of riſ- 
ing at the angle of the mouth: for a great many 
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ſquare form, and thence has been often named qva- 
- DRATUS GEN, the ſquare muſcle of the chin. 
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tendons are crowded into this one point; the 25gho. 
matic, leyator, depreſſor, and orbicularis oris muſcles 
meeting and croſling each other at this place. 

XII. The DEPRESSOR, LABII INFERIORIS is a ſmall muſ. 
cle, the diſcovery of which Cowper claims for him. 
ſelf. It is a ſmall muſcle, lying on each fide of the 
chin, which, with its fellow, reſembles very much 
the levators of the upper lip. The depreſſor labii 
inferioris, ariſes on each fide of the chin, from the 
lower jaw bone, under the line -of the triangular 
muſcle. It goes obliquely upwards and inwards, till 
it meets its fellow in the middle of the lip ; and where 
the muſcles of the oppoſite fide meet, there is a little 
filtrum or furrow on the lower lip, as on the upper 
one. It mixes its fibres with the orbicularis, and its 
uſe is to pull the lip downwards: each muſcle is of a 


XIII. The orBicULARIs oR1s, or muſcle round the 
mouth, is often named coNSTRICTOR ORIS, SPHINCTER, 
or OSCULATOR. It is very regular; it is an inch in 
breadth, and conſtitutes the thickneſs of the lips: 
it lies in the red part of the lips, and is of a circular 
form, ſurrounding the mouth after the ſame manner, 
that the orbicularis oculi encircles the eye. We ſee a 
degree of croſſing in the fibres, at the angles of the 
mouth, whence it has been conſidered by many, not 
as a circular muſcle, but as one conſiſting of two ſe- 
micircular muſcles, the sI ORRICULARIs ſuperior, and 
SEMI ORBICULARIS INFERIOR. Its fixed points are the 
two angles of the mouth; at that ſwelling which is 
formed by the union of the zygomatic, triangular, and 

1 | other 
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other muſcles: And its chief uſe is to contract the Plate L 
mouth, and antagonize the other muſcles which I have ** 
juſt deſcribed. Often, a ſmall flip runs up from the 
middle of the upper lip, to the tip of the noſe ; it is 
the NASALIS LABII SUPERIORS of Albinus ; it lies exactly 
in the furrow of the filtrum, and is occaſionally a le- 
vator of the * lip, or a depreſſor of the Up of the 
noſe, 

Theſe nels of the ole and lips, are not el 
merely in expreſſing the paſſions; that is but a ſe- 
condary and accidental uſe, while their great office is 
to perform thoſe continual movements, which breath- 
ing, ſpeaking, chewing, ſwallowing, require. There 
are muſcles for opening the mouth in various direc- 
tions, which are all antagonized by this one, the or- 
bicularis oris. The levator labit ſuperioris, and the 
depreſſor labii inferioris, ſeparate . the lips, and open 

the mouth. The levator anguli oris, along with the 
zygomatic: muſcles, raiſes the cheek, and dilates the 
corners of the mouth, The buccinator pulls the cor- 
ner of the mouth directly backwards, opening the 
mouth. The angularis oris alſo dilates the mouth, 
pulls the angles of the mouth downwards and back- 
wards, and forms it into a circle, if the others act at 
the ſame time ; but the orbicularis oris 18 the largeſt 
and ſtrongeſt (formed as it were, by the fibres of all 

theſe, taking a new direction, and turning round the 
lips), ſhuts the mouth, and antagonizes them all: and 

from an opening as wide as the mouth can require, 
ſhuts the mouth at pleaſure, ſo cloſely, as to retain the 
very breath againſt all the force of the lungs. It is 
the true antagoniſt of all the other muſcles, and they 
Cc and 
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and the orbicularis, mutually react on each other, in 
alternately opening and cloſing the mouth. This 
phenomenon of the orbicularis muſcle, dilating to 
ſuch a wideneſs, and in an inſtant cloſing the mouth 
again, with ſuch perfect accuracy, as to retain the 
breath, puts to nought all the vain calculations a. 
bout the contraction of muſcles, as that they can con. 
tract no more than one third of their length; for 
here is an infinite contraction, ſuch as no proceſs can 


meaſure. It is a paralyſis of theſe muſcles, that ſo of. 


ten occaſions a hideous diſtortion of the face ; for when 
the one fide of the body falls into palſy, the muſcle; 
of one check, ceaſe to act; the muſcles of the other 
cheek continue to act with their uſual degree of 
power. This contraction of the muſcles of one cheek, 
excites alſo the orbicularis oris to act, and ſo the mouth 


is purſed up, and the lips and angles of the mouth, 


14. 


15: 


are drawn towards one ſide. 

There are ſome ſmaller muſcles, which lying under 
theſe, could not be defcribed without danger of con- 
fuſion ; as— 

XIV. The DEPRESSOR LABII SUPERIORIS and AL NAS, 
which 1s very ſmall, and lies concealed under the other 
muſcles. It riſes from the gum or ſocket of the fore 
teeth, and thence is named by Winſlow, inciſivus me- 
dius. It goes into the riſing of the noſe, and pulls it, 
and of courſe the upper lip, down, and is named by 


Albinus and Cowper, conſtrictor vel compreſſor alz 


naſi. | | 
XV. The consTRICToR NAS1, or compreſs of the noſe, 


is a ſmall ſcattered bundle of muſcular fibres, which 


croſles * wings, and goes to the very point of the 


noſe; 
5 
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noſe; for one ariſes from the wing of the noſe on each * 


ſide, and meets its fellow in the middle ridge, where 
both are fixed into the middle cartilage, or into the 
lower point of the NasAL. bones; meeting with the 
peak of the frontal muſcle, or its ſcattered fibres. 
But this muſcle is ſo difficultly found, that when Cow- 
per ſaw it diſtinctly marked in Bidloes 12th table, he 
conſidered it as a fiftion, having * for it very 


carefully, but in vain. 


And XVI. The LEVATOR MENTI, which ariſes from 
the lower jaw, at the root of the cutting tooth, has been 
named 1NC1S1VUS INFERIOR. It is inſerted into the 
ſkin, on the very centre of the chin: by its contrac- 
tion it draws the centre of the chin into a dimple ; 
and from its moving the under lip at the ſame time, 
it is named LEVATOR LABII INFERIORIS, 


MUSCLES OF THE EXTERNAL EAR. 


Txrovcn perhaps not one of ten thouſand has the 
power of moving the outward ear, yet there are ma- 
ny thin and ſcattered fibres of muſcles about the 


root of the cartilage of the ear, to which we cannot 


refuſe the name and diſtinction of muſcles ; and which 
ſerve, indeed, to indicate, that nature had intended a 
degree of motion, which, perhaps by the manner of co- 
vering the heads of children, we may have loſt. But in a 
tew, theſe faſciculi of fibres, have not the form only, 
but the uſes of muſcles. The celebrated Mr. Mery, 
was wont, when lecturing on this ſubject, to amuſe his 
pupils, ſaying, pleaſantly, © that in one thing, he ſure- 
«ly 1 to the long ear'd tribe ;” upon which, he 
Ce'y moyed 
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moved his ears very rapidly, backwards and fore. 
wards *. | | 
XVII. SurtrIor AURIS, is named attollens, becauſe it 


lifts the ear upwards : it is a very thin, flat, expanſion, 


which can hardly be diſtinguiſhed from the faſcia of 
the temporal muſcle, upon which it lies; it ariſes 
broad and circular, from the expanded tendon of the 
occipito frontalis, and is inſerted narrow into the root 
of the cartilaginous tube of the ear. 

XVIII. ANTERIOR AURIS is a very delicate, thin, and 
narrow expanſion, ariſing about the zygoma, or rather 
from the faſcia, with which the zygoma is covered; 
it is implanted round the cartilaginous tube, at its 
root . 

XIX. The rosrrRIOR AURIS is alſo a ſmall muſcle, 
very delicate and thin; but the anterior riſes in one 
ſmall and narrow flip only, while this, the poſterior, 
riſes commonly, in three narrow and diſtinct flips, 
from about the place of the maſtoid proceſs ; whence 
it is often named TRICIPS AUR1S, It goes directly for- 
wards to be implanted into the concha, It is named 
RETRAHENS AURIS from its office. 

But there are ſtill other muſcles enumerated, which 
are not for moving the outward ear upon the head, 
but for moving, or rather bending the individual parts 
of the ear upon each other. Thoſe fibres, which are 
miſnamed muſcles, are merely muſcular membranes, 

which 


* Vide Palfin, who was his pupil. The celebrated Albinus, 
could move his ears, 

+ We-ſeldom find an anterior auris, or any thing diffetent from 
the anterior fibres of the attollens. | 

7 Fibre carnez tranſverſz, a nobis deſcriptæ VaLSaLvs. 
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cles; they have ſeldom fleſhy fibres, and the parts up- 
on which they lie are fixed. Heiſter denies them 
the title of muſcles, and calls them muſcular mem- 
branes only, 

The ring and other bendings of the outward ear, 
are called helix and antihelix, tragus and antitra- 
gus; and this determines the names of theſe ambigu- 
ous fibres, which are ſometimes found lying upon 
theſe circlesof the outward cartilage, juſt under the ſkin. 

XX. The MUSCULUS HELICIS MAJoR lies upon the up- 
per, or ſharp point of the helix, or outward ring. 

XXI. Hericis Minor riſes lower than the former, 
upon the fore part of the helix. 

XXII. The TRacicus lying upon the concha, and 
ſtretching to the tragus. 

XXIII. The anTIiTRacicus lies in the antitragus. 


XXIV. And, laſtly, There is the TRANSVERSUS AURIS 
of Albinus. 


MUSCLES OF THE EYE-BALL. 


Taz eye-ball is entirely ſurrounded by muſcles, 
which turn it in all directions. There is one muſcle 
on either fide, one above, and one below; theſe ariſe 
from the very bottom of the ſocket, ſpread out up- 
on the ball of the eye, and are implanted into its fore- 
part, where the expanſions of their colourleſs tendons 
form what is called the white of the eye. Now, theſe 
four muſcles being directly above, below, and on ei- 
ther ſide of the eye, are called the recti, or ſtreight 
muſcles; for their pulling is from the bottom of the 


ſocket 


which have none of the marks nor offices of true muſ- plate r. 
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ſocket. But there are other two muſcles which are 
named the oblique. muſcles, hecauſe they pull from 
the edges of the ſocket, and turn the eye obliquely ; 
for they go in a direction exactly oppoſite to the recti. 
The recti come directly forwards, from the bottom of 
the orbit; theſe go obliquely backwards, from the 
edge of the orbit; one riſes from the lower edge of the 
ſocket, and goes backwards under the eye- ball; the 
other riſes indeed, along with the recti, in the bottom 
of the ſocket, but it has a cartilaginous pully on the 
very edge of the ſocket, at its upper part; and its 
ſmall round tendon firſt runs through this pully, and 
then turns down upon the eye, and goes backwards; 
ſo that the ſtreight muſcles, preſs down the eye-ball deep 
into the ſocket, while the oblique muſcles, bring the 
eye-ball forwards, pulling it outwards from the ſocket, 
The trueſt deſcription of the recti, is as if one mul. 
cle, ſince their only variety is that difference of place, 
which is expreſſed by the name of each. They all 
agree in theſe chief circumſtances, that they ariſe by 
flat, but ſmall tendons, round the margin of the optic 
hole, ariſing from the circle of that hole, or rather 
from the perioſteum there; and there being one 
above, one below, and one on either fide, they com- 
pletely ſurround the optic nerve, and adhere to it. 
they are neat and delicate muſcles, which gradually 
expand each into a fleſhy belly, which ſurrounds and 
covers the middle of the ball of the eye. They till 
go on expanding, till they at laſt terminate, each in 
a broad, flat, and very white tendon, which covers all 
the fore part of the eye, up to the circle of the lucid 
cornea or window; and their white and ſhining ten- 
| dons, 
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Jons, form that enamelled like part, which lies behind plate L 


the coloured circle, and which is from its colour, na- 
med the white of the eye, or the TUNIca ALBUGINEa, 
as if it were abſolutely a diftin® coat. | | 

Now, the only difference in theſe ſtreight muſcles, 
is in reſpe of length ; for the optic nerve enters the 
eye, not regularly in the centre, but a little towards 
the inner ſide, ſo that the rectus internus, or muſcle 
neareſt the noſe, is a little ſnorter. The rectus exter- 
nus, or muſcle neareſt to the temple, is a little long- 
er: But the rectus ſuperior, and the rectus inferior 
are of equal length. The uſes of theſe muſcles are 
exceedingly plain. 

XXV. The xecTvs SUPERIOR, lifting the eye directly 
upwards, is named the Musculus ATTOLLENS, the LE- 
VATOR OCULI, or SUPERBUS, as pours of A 
neſs and pride. 

XXVI. And the xecTUs INFERIOR, Which is direcly 


oppoſite to it, is named deprimens oculi or humilis, 


as expreſſing modeſty and ſubmiſſion. 

XXVII. The xxcrus INTERNUS is called adducens, as 
carrying the eye towards the noſe, or bibitorius, be- 
cauſe it directs the eye to the cup. 

And (XXVIII.) the Rxcrus EXTERNUS, the outer 
ſtreight muſcle, as it turns the eye away, is named A- 
DUCTOR OCULI, or INDIGNABUNDUS, expreſſing anger or 
ſcorn. Such is the effect of theſe muſcles, that when 
they act in ſucceſſion, they roll the eye; but if they 
act all at once, the power of each is balanced by the 
action of its oppoſite muſcle, and the eye is immov- 
ably fixed. So that ſometimes in our operations, 
when the couching needle approaches the eye, fear 
comes upon the — and the eye ig fixed by a 

convullive 


24. 


258 


26. 


27 


Plate I. 
* 


208 MUSCLES OF THE 


convulſive action, more firmly thai it « could be by the 
inſtruments, or by the finger; ſo that. the. ſpecy. 
lum oculi is after ſuch an accident of no uſe : The 
eye continues fixed, during all the operation, but it 


_ fixed in a moſt dangerous way, by a power which 


29. 


we cannot controul, and which ſometimes, when our 
operation is for extracting one of the humours only, 
ſqueezes out the whole. 

XXIX. The oBL1Quus SUPERIOR ariſes along with the 
recti in the bottom of the eye above, and towards the 


inner fide, directing its long tendon towards the inner 


angle of the eye; and there it paſſes its tendon through 
that pulley, whoſe hollow I have marked in deſcrib. 


ing the os frontis, as under the ſuperciliary ridge, and 


near to the inner corner of the eye. It ariſes by a 
{mall tendon, like one of the recti; it goes over the up- 
per part of the eye-ball, a long and ſlender muſcle, 


whence it is often named LONGISSIMUS cui, the long- 


eſt muſcle of the eye. It forms a ſmall ſmooth round 
tendon, which paſſes through the ring of the cartilagi- 
nous pulley, which is in the margin of the ſocket. 
The pulley is above the eye, and projects farther than 
the moſt prominent part of the eye-ball, ſo that the 
tendon returns at an acute angle, and bends downwards 
before it can touch the eye-ball, And it not only re- 
turns backwards in a direction oppoſite to the recti 
muſcles, but it flips flat under the body of the rectus 


ſuperior, and is ſpread out under it upon the middle, 
or behind the middle of the eye, viz. about half way 
betwixt the inſertion of the rectus, and the entrance 


of the optic nerves. 


30. 


XXX. The oBLIQUUS INFERIOR is, with equal proprie- 


ty, named the muſculus bre viſſimus oculi. It is directly 


oppoſite 


in the lower edge of the orbit, at the inner corner of 
the eye: it is ſhart, flat, and broad, with a ſtrong 
fleſhy belly : it goes obliquely backwards and out- 
wards, lying under the ball of the eye; and it is inſert- 
ed broad and flat into the ball, exactly oppoſite to the 
inſertion of the obliquus ſuperior muſele. 

Theſe two muſcles roll the eye, whence they are na- 
med muſculi circumagentes, or amatorii. But they 
have till another important office, viz. fupporting the 
eye-ball, for the operation of its ſtraight muſcles; for 
when theſe (the obliqui) act, they pull the eye for- 
wards, the ſtraight mufcles refiſt, and the infertion of 
the oblique muſeles at the middle of the eye-ball be- 
comes, as it were, a fixed point, a centre or axis round 
which the eye-ball turns under the operation of the 
recti muſcles. The conjoined effect of the obligue 
muſcles is to bring the eye-ball forwards from the ſock- 
et, as in! ſtraining the eye to ſee ſome diſtant point. 


The particular effect of the upper oblique muſcle is 


not to bring the eye forward, but to roll the eye ſo as 
to turn the pupil downwards, and towards the noſe. 


And the particular effect of the lower obhque muſcle 


is to reverſe this action, to turn the eye again upon its 
axis, and to direct the pupil upwards and outwards; 
but the ſueceſſive actions of all theſe muſeles move the 
eye in circles, with gradations ſo exquiſitely ſmall, and 


with ſuch eurious combinations @s cannot be — 


ed by words. | 
Da CHAP. 
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&c. for it ariſes from the naſal proceſs of the jaw bone, 


oppoſite to the obliquus ſuperior, in form, place, office, plate I. 4 |: 
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CHAP. II. 
. 


MUSCLES OF THE LOWER JAW, THROAT, AND 
TONGUE. | 


MUSCLES OF THE LOWER JAW. 


” 


Taz lower jaw requires muſcles of great power to 
grind the food; and accordingly it is pulled upwards by 


the ſtrong temporal, maſleter, and pteregoid muſcles; 


but in moving downwards, the jaw almoſt falls by its 
own weight, and having little refiſtence to overcome, 


any regular appointment of muſcles for pulling down 


the jaw, is ſo little needed, that it is pulled downwards 
by muſcles of ſuch ambiguous office, that they are e- 
qually employed in raifing the throat, or pulling down 
the jaw, ſo that we hardly can determine to which 
they belong; for the chief muſcles of the throat, com- 
ing from the lower jaw, muſt, when the jaw is fixed, 


pull up the throat, or, when the throat is fixed, de- 


preſs the jaw. 

XXX. The TEMPORAL MUSCLE is the great muſcle of 

the jaw. It ariſes from all the flat ſide of the parietal 

bone, and from the ſphenoid temporal and frontal 

bones, 1n that hollow behind the eye, where they meet 

to form the ſquamous ſuture. It ariſes alſo from the 
inner 

6 
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inner ſurface of that ſtrong tendinous membrane which plate t. 
5 


is extended from the jugum to the ſemicircular ridge 
of the parietal bone. The fibres are bundled together 
and preſſed into a ſmall compaſs, ſo that they may 


paſs under the jugum: there they take a new hold up- 


on the inner ſurface of the jugum; the muſcle is of 
courſe pyramidal, its rays converging towards the ju- 
gum; its muſcular fibres are intermixed with ſtrong 
tendinous ones; it is particularly tendinous, where it 
paſſes under the jugum; and it has both ſtrength and 
protection from that tendinous plate which covers it 
in the temple. Its inſertion is into the horn of the 
lower jaw bone; not merely into the lip of the horn, but 
embracing it all round, and down the whole length of 
the proceſs, ſo as to take the firmeſt hold. 


XXXI. The MAsSETER is a ſhort thick and fleſhy muſ- 
cle, which gives the rounding of the cheek, at its back 


part. It ariſes from the upper jaw bone, at the back 


of the antrum, and under the cheek bone, and from 


the lower edge of the zygoma. It lies upon the out- 
ſide of the coronoid proceſs, covering the branch of the 
jaw quite down to its angle. It is particularly ſtrong, 


has many maſſy bundles of fleſh interſperſed with ten- 


dinous ſtrings, the parotid gland lies on its upper 


part, and the duct of the gland (as it croſſes the cheek) 


lies over this muſcle. The jaw is very firmly pulled 
up by theſe two, which are its moſt powerful muſcles 
and when we bite, we can feel the temporal muſcle 
ſwelling on the flat part of the temple, and this the 
maſſeter upon the back part of the cheek. 


XXXII. XXXIII. The two eTEREGOID MUSCLES (of 
hich there are four in all, two an either fide) are named 


D d ij from 
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Plate I. from their origin in the pteregoid proceſſes of the ſphe. 


32 


33+ 


Plate, II. 


noid bone. The xrEREGoIDEUS INTERNUS is that one 
which riſes from the internal or flatter pteregojd proceſs, 
and which goes downwards and outwards to the angle 
of the jaw on its inſide, The PTEREGOIDEUS EXTERNUS 
ariſes from the external pteregoid proceſs, and goes not 
downwards, but almoſt directly outwards, and is im- 
planted high in the jaw bone, juſt under its, neck, and 
connected with its capſular ligament. Now the pte- 
regoideus internus deſcending to be fixed to the angle 
of the jaw, is longer and bigger, and is named PTEREGOL- 
DEUS MAJOR. The internal one going directly acroſs, and 
rather backwards, has leſs ſpace to traverſe, is ſhorter, 
and is named PTERIGOINEUS MINOR. 

The jaw is moved chiefly by theſe muſcles, the tem- 
poralis acting upon the coronoid proceſs like a lever, 
the maſſeter acting upon the angle, and before it, and 
the pteregoideus internus balancing it within, like 
an internal maſſeter fixed to the inſide of the angle. 
All theſe pull ſtrongly upwards for biting, holding, and 
tearing with the teeth; and the external or leſſer pte- 
regoid muſcle going from within outwards, pulls the 
jaw from ſidę to ſide, and performs all the motions of 
chewing and grinding (1. e.) of rotation, ſo far as the 
lower jaw poſſeſſes that kind of motion. 


MUSCLES OF THE ,THROAT AND TONGUE. 


The MusCLEs of the THROAT and TONGUE cannot be 
underſtood without a previous acquaintance with cer- 
tain cartilages and bones, which form the baſis of the 
throat and tongue, and the centre of thoſe motions 


1 we have next to deſcribe. 
The 
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The os YYOIDES, is a ſmall bone reſembling in ſhape Plate 1, 


at leaſt the jaw bone. It has à middle thicker part, 
named its baſis, which is eaſily, felt outwardly ; it cor- 
reſponds in. place with the chin, and is diſtinguiſhed 
about an inch below the chin, the uppermoſt of the 
hard. points which are felt in the forepart of the throat. 
Next, it has two long horn-hke proceſſes, which go 
backwards along the ſides of the throat, called the 
cornua, or horns of the os hyoides, and which are 
tied by. a long ligament, which comes down from 
the ſtyloid proceſs of the temporal bone, And, laſt- 
ly, It has ſmall cartilaginous pieces or joinings, by 
which the horns are united to the. baſis; and often 
in the adult this joining is converted into bone. 
At this point where. the two horns go backwards, 
like the legs of the letter V, there are commonly at 
the griſtly part of the os hyoides, two ſmall perpen- 
dicular proceſſes which ſtand up from the joining of 
the horns to the body, and theſe are named the ap- 
pendices of the os hyoides or the leſſer cornua, 

Now, this os hyeides forms by its baſis the root of 


the tongue, thence it is often named the bone of the 


tongue. It forms at the ſame time the upper part of 
the trachea, or windpipe ; and it carries upon it that 
cartilage named epiglottis, which, like a valve, pre- 
vents any thing getting down into the windpipe. Its 
horns extend along the ſides of the throat, keeping the 
openings of the windpipe and gullet extended, as we 
would keep a bag extended by. two fingers. The chief 
muſcles of the tongue and of the windpipe ariſe from 
its body; the chief muſcles of the gullet ariſe from 
its horns, and eſpecially from their points; it receives 


_ the. chick muſcles which either raiſe or depreſs the 


throat ; 


Plate H. 
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throat; and it is the point d'appui, or fulcrum for all 
the muſcles of the throat and tongue, and the centre 
of all their motions, It 1s the centre of the motions 
of the tongue, for it is the origin of theſe muſcles 
which compoſe chiefly the bulk of the tongue, of the 
motions of the trachea or windpipe, for it forms at 
once the top of the windpipe, and the root of the 
tongue, and joins them together ; of the motions of 
the pharynx or gullet, for its horns ſurround the upper 
part of the gullet, and join it to the windpipe ; and it 
forms the centre for all the motions of the throat in 
general: for muſcles come down from ve chin to 
the os hyoides, to move the whole threat upwards ; 
others come up from the ſternum, to move the throat 
downwards ; others come obliquely from the coracoid 
proceſs of the ſhoulder blade, to move the throat back- 
wards, while the os hyoides ſtill continues the centre 
of all theſe motions. 

The LARYNX, TRACHEA OF WINDPIPE, is that tube 
which conveys the air to the lungs; and the larynx is 
the head, or figured part of that tube which is formed 
like a flute for the modulation of the voice, and con- 
ſiſts of cartilages, that it may ſtand firm and uncom- 
preſſed, either by the paſſage of the food, or by the 
weight of the outward air; and that it might reſiſt the 
contraction of the ſurrounding parts, ſerving as a ful- 
crum for them in the motions of the jaw, tongue, and 
gullet. Its cartilages are, firſt, the SCUTIFORM, or THY- 
RoID cartilage, which is named from its reſemblance to 

a ſhield, or rather it is like the flood-gates, or folding 


doors of a canal, the meeting of the two ſides being in 


the middle line of the throat. This prominent line 
of the thyroid cartilage is eaſily felt in the middle of 
' the 
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the throat, is about an inch in length, and makes that 
tumour which is called the pomum Adami. The flat 
ſides of the thyroid cartilage form the ſides of the flute- 
part of the trachea. And there are two long horns at 
its two upper corners, which riſe like hooks above the 
line of the cartilage, and are joined to the horns of the 
os hyoides, and two ſimilar, but ſhorter hooks below, 
by which it embraces the cricoid cartilage. | 
The cRICoID CARTILAGE is next to the thyroid, and 


below it; it is named from its reſemblance to a ring: 


It is indeed like a ring or hoop, but it is not a hoop e- 
qually deep jy all its parts, it is ſhallow before, where 
it eeks out the, length of the thyroid cartilage, and is 
deeper behind, where it forms the back of this flute- 
like top of the trachea; it is the top ring of the tra- 
chea, and the lower ring of the larynx or flute part of 
the windpipe. And upon its back, or deeper part, 

are ſeated thoſe two ſmall cartilages, which form the 
opening for the breath. 

The ARYTENOID CARTILAGES are two ſmall bodies, of 
the ſize of peaſe. They are fooliſhly deſcribed with 
cornua ridges and ſurfaces, when they are ſo ſmall that 
nothing further can be obſerved of their forms, than 
that they are ſomewhat conical ; that the baſe or broad 
part of each fits down upon the upper edge of the cri- 
coid cartilage at its back ; that the point of each ſtands 
directly upwards, and is a very little crooked, or hook- 
like ; that ſtanding, as they do, a little apart from each 
other, they form together an opening ſomething like 
the ſpout of a ewer, or ſtrouped baſon, whence their 
name. And theſe cartilages being covered with the 


common membrane of the throat, which is thick, and 


Plate IL. 


full of mucous glands, the opening gets a regular ap- 


pearance 
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Pite U. pearance with rounded lips, and this opening, or flit 
between them, which is fomething like the flit for the 
thill in the top of a counter, and which flaunts oblique. 
ly downwards, is named the MA &LOTTIDIS, of chin 

of the glottis ; and theſe cartilages being fixed on the 
criceid cartilage, by a regular hinge, they form the 
voice by their nearneſs, and the narrowneſs of the ſlit, 
and modify it by their motions, which are fo exquiſite. 
ly minute, that for every changing of the note (and 
there are ſome thouſand gradations in the compaſs of 
the voice), they move in a proportioned degree. 
The #216LofT1s is a fifth cartilage of the trachea, 
belonging to it both by connection and by office. It is 
a broad triangular cartilage, not ſo hard as the others, 
very elaſtic, and ſo exactly like an artichoke leaf, that 
no other figure can reprefent it ſo well. Its office is to 
defend the opening of the glottis. It is fixed at once 
to the os hyotdes, to the thyroid cartilage, and to the 
root of the tongue, and it hangs obliquely backwards 
over the opening of the rima, or chink of the glottis; 
it is ſuſpended by little peaks of the membrane, which 
we call ligaments of the glottis, and it is faid to be raiſ- 
ed or depreſſed by muſcles, which yet are not very 
fairly deſcribed. But the rolling of the morſel which 
is ſwallowed, and the motion of the tongue, are ſuffi- 
cient to lay it flat over the rima, fo that it is a perfect 
IT ben this is the conſtitution of the larynx. It is of 
hard cartilages to reſiſt compreſſion, and of a flute 
form at its opening, to regulate the voice. The rnx- 
Rol cartilage is the great one, the chief defence be- 
fore, and which has edges flaunting far backwards, 
| 9 22 5 to 
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to defend the opening of the larynx. The cxicom car- Plate ll. 
tilage, which forms the upper ring of the trachea, ſup- 
ports the arytenoid cartilages, and by its deepneſs behind, 
raiſes them ſo, that the opening of the glottis is behind 
the middle of the great thyroid cartilage, and in the 
deepeſt part of it, well defended by its projecting wings. 

The ARYTENOID cartilages form the rima glottidis, the 

chink by which we breathe, which, as it is narrower 

or wider, modulates and tunes the voice, the opening 
which is ſo exquiſitely moved by its muſcles in ſinging, 

widening or contracting in moſt delicate degrees, and 

which is ſo ſpaſmodically ſhut by the ſame muſcles 

when it is touched by a drop of water, or by a crumb 

of bread ; but the valve of the glottis, the eriGLOTTIS | 

ſtanding over it, flaps down like the key of a wind in- | 

ſtrument, ſo that the rareneſs of ſuch accidents is won- | 

derful, when we conſider that the leaſt attempt to 

draw the breath, while we are ſwallowing, will pro- 

duce the accident. | 

The muſcles which move the tongue and throat 

muſt be far too complicated to be explained at all, 

without ſome previous knowledge of theſe parts; and 

ſtill, I fear, not eaſily to be explained with every help 

of regularity and order. 


2 5 
- 


MUSCLES OF THE THROAT. 


By this arrangement, I mean to include under one 
claſs, all thoſe muſcles which moye the os hyoides, or 
the larynx, and through theſe, as centrical points, 1 
move the jaws, gullet, and tongue, and which, though 1 
they are inſerted into the larynx, haye more relation | 
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breathing, or to the motions of the windpipe. 


to ſwallowing, or the motions of the gullet, than to 


The muſcles which pull the throat down are theſe: 
XXXIV. The 8TERNO-HYOIDEUS, Which paſſes from 


the ſternum to the os hyoides, a flat broad ribband-like 


muſcle, which ariſes fram the upper piece of the fler. 
num, rather within the breaſt, and partly alſo from the 
clavicle and cartilage of the firſt rib, goes flat and 
ſmooth along the forepart of the throat, mounts near. 
ly of the ſame breadth to the os hyoides, and is im- - 
planted into its baſis, or that part (which in reſemb. 
ling the os hyoides to the jaw) we ſhould compare 
with the chin. 

XXX V. ThesTERNoO-THYROIDEUS, which paſſes in like 
manner from the ſternum to the thyroid cartilage, is like 
the laſt, a flat ſmooth ribhand- like muſcle, rather thick- 
er and more fleſhy, but very uniform 1n its thickneſs, 
As the thyroid cartilage is below the os hyoides, the ſter- 
no-thyroid muſcle muſt lie under the ſterno-hyoideus 
muſcle. It ariſes under the ſterno-hyoidzusmuſcle from 
the ſternum and cartilage of the rib, and is implanted 
into the rough line of the lower edge of the thyroid 
cartilage, and a little to one ſide, but not ſo much as 
is repreſented in Cowper's drawings. It immediately 
covers the thyroid gland, and the way to the trachea ; 
for piercing it in performing bronchotomy, is in the 
middle betwixt theſe muſcles. | 

XXXVI. The omo-nyoipevs, which was once named 
CORACO-HYOIDEUS being thought to ariſe from the cora- 
coidproceſs. It is a muſcle of great length, and very ſlen- 
der, reaching from the ſhoulder tothe os hyoides; it is like 
theſe laſt mentioned, a long flat ſtrap· like muſcle, as flat 


and 
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It lies along the ſide of the neck; is pinched in a little in 
the middle, where it is divided by a tendinous croſs 
line, which ſeparates the fleſhy belly into two heads. 


It ariſes from the upper edge of the ſcapula, near its 


notch, and is implanted into the fide of the os hyoides, 
where the horn goes off from the body of the bone. 

Theſe three muſcles pull down the throat. The 
ſterno-hyoideus, and ſterno-thyroideus pull it directly 
downwards: one of the omo- hyoidei acting, pulls it to 
one fide; but if both act, they aſſiſt in pulling directly 
down, and brace the trachea at the ſame time a little 
down to the back. | 

The muſcles which move the throat upward, are : 

XXXVII. The myLo-nyoipevs, a flat and broad muſ- 
cle, which ariſes from the whole ſemicircle of the lower 
jaw, 1. e. from the backmoſt grinders to the point of 
the chin. It riſes from the inner ſurface of the jaw- 
bone, goes down to the balis of the os hyoides, pro- 
ceeds with very regular, ſtraight, clear, and orderly 
fibres, from the jaw to the os hyoides, is plainly divided 
in the middle from the ſymphyſis of the jaw to the mid- 
dle of the os hyoides, by a middle tendinous and white 
line. And though Cowper denies the authority of 
Veſalius, who divides it thus, it is plainly two diſtin 
muſcles, one belonging to either fide. 

XXXVIII. The oNIO-Hrolpzus is a ſmall neat pair of 
muſcles ariſing from the chin ata rough point, which is 
eaſily diſtinguiſhed within the circle of the jaw. The 
mylo-hyoideus is named from the whole jaw. The 
genio-hyoideus is named from the chin, arifing from a 
imall tubercle behind the chin ; its beginning is ex- 
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and as fleſhy, but not ſo broad as either of the former. Plate 1. 
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_ ceedingly narrow: as it proceeds downwards, it grows 


ever been acknowledged as a diſtinct muſcle. 


flat and broad; it is implanted into the baſis of the os 
hyoides, by a broad edge, and is a beautiful and radiated 
muſcle. The ſublingual gland lies flat betwixt this muſ- 
cle and the laſt, and in the middle the ſublingual duct 
pierces the membrane of the mouth, to open under the 
root of the tongue. The two muſcles move the os 
hyoides forwards and upwards, when the-jaw is fixed ; 
but when the os hyoides is fixed by the muſcles com- 
ing from the ſternum, theſe muſcles of the os _— 
pull down the jaw. 5 

XXXIX. The STYLO-HYOIDEUS is one of three beauti- 
ful and ſlender muſcles, which come from round the ſty- 
loid procefſs, which all begin and end with ſlender ten- 
dons, and with ſmall fleſhy bellies; and one going to 
the pharynx or gullet, another to the os hyoides, and a 
third to the tongue, they coincide in one common 
action of drawing back the gens and pulling the 
throat upwards. 

This one the ſtylo-hyoideus, ariſes from about the 
middle of the ſtyloid proceſs, and going obliquely 
downwards and forewards, is fixed into the ſide of 
the os hyoides, where the baſis and horn are joined. 
Above its infertion, its fibres are ſplit, ſo as to make 
a neat ſmall loop, through which the tendon of the 
digaſtric muſcle runs. This ſtylo-hyoideus, is ſome- 
times accompanied with another ſmall fleſhy muſcle 
like it, and-of the ſame name, which was firſt perhaps, 
obſerved by Cowper, and has been named by Innes, 
STYLO-HYOIDEUS ALTER ; but it is not regular, nor has it 
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Aus muſcle, is named from its having two bellies. One 
belly ariſes from a rugged notch along the root of the maſ- 
toid proceſs, where the fleſh is thick and ſtrong ; going 
obliquely forwards and downwards, it forms a long ſlen- 
der tendon, which paſſes by the fide of the os hyoides ; 


and as it paſſes, it firſt flips through the loop or nooſe of 


the ſtylo-hyoideus, and then 1s fixed by a tendinous 
bridle, to the ſide of the os hyoides ; and then turning 
upwards towards the chin, it ends 1 in a ſecond fleſhy 
belly, which, like the firſt, is flat, and of a pyramidal 
ſhape, lying above the mylo-hyoideus. 55 

Though this muſcle is often called biventer maxil- 
le inferioris, as belonging to the lower jaw, perhaps 
it does more regularly belong to the throat. No 
doubt, when the os hyoides is fixed by its own muſ- 
cles, from the ſhoulder and ſternum, the digaſtricus 
muſt act on the jaw; an office which we cannot doubt, 
fince we often feel it taking a ſudden ſpaſm, pulling 
down the chin with ſevere pain, and diſtortion of the 
neck. But its chief office 1s raiſing the hyoides ; for 
when the jaw is fixed, as in ſwallowing, the os hyoides 
pulls up the throat; and this is the true meaning of its 
paſſing through the nooſe .of the ſtylo-hyoideus, and 
of its connection with the ſide of the os hyoides. 
Then the digaſtric and ſtylo-hyoideus muſcles, pull 
the throat upwards and backwards. 

The muſcles which move the parts of the larynx 
upon each other, are much ſmaller, and many of them 
very minute. 

XII. The HYO-THYROIDEUS goes an fleſhy and 
ſhort, from the os hyoides, to the tayroid cartilage. It 

ariſes 


XI. The DIGASTRICUS or BIVENTER MAXILLX INFERIO- Plate It. 
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ariſes from the lower border of the thyroid cartilage, 
where the ſterno-thyroideus terminates, and goes up 
along the fide of the thyroid cartilage, like a continy. 
ation of the ſterno-thyroideus muſcle. It paſſes the 
upper border of the the thyroid cartilage, and is fixed 


to the lower edge of the os hyoides, along both its baſe 


and part of its horn. 

XIII. The cxrco-THYROIDEUS is a very ſhort muſcle, 
paſſing from the upper edge of the cricoid, to the low. 
er margin of the thyroid cartilage, chiefly at its ſide, 
and partly attached to its lower horn, which comes 
down claſping the fide of the cxrcorp ring, ſo that 
it is broader above, and a little pointed below. 

Theſe two ſmall muſcles muſt have their uſe, and 
they bring the thyroid cartilage nearer to the os 
hyoides, and the cricoid nearer to the thyroid cartil- 
age; and by thus ſhortening the trachea, or compreſ- 
ſing it ſlightly, they may perhaps affect the voice; but 
the muſcles on which the voice chiefly depends, are 
thoſe of the RMA GcLoOTTIDIS ; for there is a double ſet 
of muſcles for the little arytenoid cartilages ; one ſet 
which brings the cartilages together, and another ſet 
which draws them apart, and ſpreads the opening of 
the larynx. 

XLIII. The muscUuLUs ARYTENOIDEUS TRANSVERSUS, 
is that delicate muſcle which contracts the glottis, by 
drawing the arytenoid cartilages towards each other. 
It lies acroſs, betwixt them at their back part ; it ariſes 
from the whole length of one arytenoid cartilage to 
go acroſs, and be inſerted into the whole length of the 
oppolite one, | 

5 XLIV. ARYTE- 


| | K 
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XIIV. ARYTENOIDEUS OBLIQUUS, is one which croſ- Plate 11, 4 


ſes in a more oblique direction, ariſing at the root of 


each arytenoid cartilage, and going obliquely upwards 


to the point of the oppoſite one. Theſe two muſcles 
draw the arytenoid cartilages together, and cloſe the 
RIMA. 

XLV. The crIco ARYTENOIDEUS POSTICUS, is a ſmall 
pyramidal muſcle, which ariſes broader from the back 
part of the cricoid cartilage, where the ring is broad 
and deep; and going directly upwards, is implanted 
with a narrow point, into the back of the arytenoid 
cartilage. This pair of muſcles pulls the arytenoid 
cartilages directly backwards, and lengthens the lit 
of the glottis: perhaps they aſſiſt the former, in cloſ- 
ing it more neatly, and in producing more delicate 
modulations of the voice. 

XLVI. The cxico ARYTENOIDEUS OBLIQUUS, is one 
which comes from the ſides of the cricoid cartilage, where 
it lies under the wing of the thyroid, and being implant- 
ed into the ſides of the arytenoid cartilages, near their 
roots, muſt pull theſe cartilages aſunder, and (as the ori- 
gin in the cricoid lies rather before their inſertion in the 
arytenoid cartilages) it muſt alſo ſlacken the lips of the 
flit ; for the lips of the flit, are formed by two cords, 
which go within the covering membrane, from the tip 
of each aartilage, to the back of the thyroid cartilage, 
and the crico arytenoideus poſticus muſt ſtretch theſe 
cords, and the crico arytenoideus lateralis, muſt relax 
them. 2 

XLVII. The rurxEO ARYTENOIDEUS, is a muſcle very 
like the laſt one, and aſſiſts it. It ariſes not from the 
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cricoid cartilage, but from the back ſurface of th, 
wing of the thyroid, from the hollow of its wing, or 
where it covers the cricoid ; is implanted i into the fore 
part of the arytenoid cartiliee, and by pulling the car. 
tilage forward and fideways, directly flackens the liga 
ments, and widdens the glottis. 

Theſe are all the muſcles which belong to the larynx ; 
and in our arrangement, the muſcles of the PaLaty 
and PHARYNX come next in order, 

When a morſel is to be thrown down into the cſo. 
phagus, or tube which leads to the ſtomach, the veruy 
PALATI, or curtain of the palate, i is drawn upwards; 
the opening of the throat is*dilated ; the morſel is re. 
ceived; then the curtain of the palate falls down again, 
The arch of the throat is contracted, the bag of the 
pharynx is compreſſed by its own muſcles ; and the 
food is forced downwards into the ſtomach. 

XLVIII. The azycos uvuLz.—The vtLUM PrxDU- 
LUM PALATI, is that pendulous curtain, which we ſee 
hanging in the back part of the mouth, in a line with the 
ſide circles of the throat; and the uvula is a ſmall pap, 
or point of fleſh, in the centre of that curtain, The 
AZYG0S UVULZ, or ſingle muſcle of the uvula, is a ſmall 
ſlip of ſtreight fibres, which goes directly down to the 
uvula in the centre of the curtain. It ariſes from the 
peak, or backmoſt ſharp point of the palate bones, and 
pulls the uvula, or pap of the throat, directly upwards, 
removing it out of the way cf the morſe] which is to 
pals. 

XLIX. LxVATOR PALATI vol is ariſes from the point 
of the os petroſum, and from the gusTACHIAaN = 

an 
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4 alſo from the ſphenoid bone *. Th e parts hang Plate u. 


49. 


over the roof of the velum, and are much higher thanit; 
ſo this muſcle deſcends to the velum, and ſpreads out in 
it; and its office is to pull up the velum, to remove it 
from being in the way of the morſel, which is about to 
paſs, and to lay the curtain back at the ſame time, ſo 
as to be a valve for the noſtrils, and for the mouth of 
the euſtachian tube, hindering the food or drink, from 
entering into theſe paſſages. 

L. The-ciRcUMFLEXUS PALATI f, and the conſtric- 
tor iſthmi fauſcium, have a very different uſe. The 


circumflexus palati is named from its fibres paſſing 


over, or rather under the hook of the PpTERRGOID pro- 
ceſs; the muſcle ariſes along with the levator palati, 


(i. e.) from the ſphenoid bone at its ſpinous pro- 


ceſs; and from the beginning of the euſtachian tube, 
it runs down along the tube, in the hollow betwixt 
the pteregoid proceſſes; it then becomes tendinous, 
turns under the hook of the internal pteregoid proceſs, 
and mounts again to the ſide of the velum. Now, the 
levator and circumflexus ariſe from the ſame points ; 
but the levator goes directly downwards into the ve - 
lum, and ſo is uſeful in lifting it up. The circumflex- 
Ff us 

From the euſtachian tube, it was named sal INοOο STAPRILINUS ; 
from the ſphenoid bone, sruxxo srararLix us; from the pteregoid 


proceſs, TER ESO STAPHILINUS 3 from the petrous proceſs, it was na- 
med yETNO SALPINGO STAPHILINUS; as if there were no ſcience, but 


where there were hard names, and as if the chief mark of genius 


were enriching the hardeſt names, with all poſſible combinations 
and contortions of them. , | 

+ This alſo, has got a tolerable aſſortment of hard names, as 
CIRCUMFLEXIS PALATI, TENSOR PALATI, PALATO SALPINGEUS, STAPHE= 
LINUS EXTERNUS, SPHENO-SALPINGO-STAPHELINUS, MUSCULUS TUBZ, Viz.» 
- HUSTCUIANE NONUS, PTEREGO-STAPHILINUS of Cowper, & c. 
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us goes round the hook, runs on it as on a pully, turng 
- upwards again, and ſo it pulls. down the palate, and 
| ſtretches it, and thence is very commonly named, the 
TENSOR PALATI MOLLIS or ſtretcher of the palate. 

LI. The CONSTRICTOR ISTHMI FAUSCIUM, ariſes from 
the very root of the tongue on each ſide, goes round 
to the middle of the velum, and ends near the uvula . 
This ſemicircle forms that firſt arch which preſents 
itſelf, upon looking into the mouth. 

LI. The PALATO-PHARYNGEUS I again, forms a ſe- 
cond arch behind the firſt ; for it begins in the middle 
of the ſoft palate, goes round the entry of the fauces, 
ends in the wing or edge of the thyroid cartilage; and 
as the firſt arched line (that formed by the conſtrictor), 
belonged to the root of the tongue; this ſecond arch- 
ed line belongs to the pharynx or gullet. The cir- 

cumflexus palati makes the curtain of the palate 
| tenſe, and pulls it downwards: The conſtrictor fauſ- 
cium helps to pull down the curtain, and raiſes the 
root of the tongue to meet it : The palato-pharyn- 
geus, farther contracts the arch of the fauces, which is 
almoſt ſhut upon the morſel now ready to be forced 
down into the ſtomach, by thoſe muſcles which com- 
preis the pharynx itſelf. 

The PHARYNX, which is the opening of the gullet, 
that it may receive freely the morſel of food, is ex- 
| panded into a large and capacious bag, which hangs 
from 


* Named o ossO eren wos from its origin ir in the tongue, and 
inſertion into the uvuLa, 
T The $ALPINGC-PHARYNGEvS of Albinus, is no more than that part 


of the palato- men which ariſes from the mouth of the eu- 
ſtachian tube, 
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from the baſis of the cull, is chiefly attached to the 
occipital bone, the pteregoid proceſſes, and the back 
parts of either jaw-bone. The ceſophagus again, is 
the tube which conveys the food down into the ſto- 

mach, and this bag of the pharynx, is the expanded 
or trumpet-like end of it; or it may be compared with 
the mouth of a funnel. Towards.the mouth, the pha- 
rynx is bounded by the root of the tongue, and by the 
arches of the throat; behind, it lies flat and ſmooth along 
the bodies of the vertebræ; before, it is protected, and 
in ſome degree farrounded by the great cartilages of 
the larynx ;_ the horns of the os hyoides, embrace 
its ſides, and it is covered with flat muſcular fibres, 


Plate It: 


which, ariſing from the os hyoides and cartilages of the 


throat, go round the pharynx, in fair and regular 
orders, and are named its conſtrictors, becauſe they 
embrace it cloſely, and their contractions force down 
the food. 

LIII. The STYLO-PHARYNGEUS, ariſes from the root 
of the ſtyloid proceſs. It is a long ſlender and beauti- 
ful muſcle ; it expands fleſhy upon the ſide of the 
pharynx; extends ſo far as to take a hold upon the edge 
of the thyroid cartilage ; it lifts the pharynx up to re- 
ceive the morſel, and then ftraitens and comprefles the 
bag, to puſh the morſel down, and by its hold upon 
the thyroid cartilage, it commands the larynx alſo, 
and the whole throat. 

The pharynx -being ſurrounded by many irregular 
points of bone, its circular fibres or conſtrictors have 
many irregular origins. The conſtrictor might fairly 
enough be explained as one muſcle, but the irregular 


53; 


origins ſplit the fibres of the muſcle, and give occafion 
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Plate II. of dividing the conſtrictor into diſtinct parts; for one 


83. 


bundle ariſing from the occipital bone and os petro- 
ſum, from the tongue, the pteregoid proceſs, and the 
two jaw bones, is diſtinguiſhed as one muſcle, the con- 
ſtritor ſuperior . Another bundle arifing from the 
os hyoides, is named the conſtrictor medius +. A third 
bundle, the loweſt of the three, arifing from the thy. 
roid and ericoid cartilages, is named the conſtrictor in- 
ferior T. : 


54 © LIV. The consTrICToR SUPERIOR arifing from the ha. 


85. 


ſis of the ſkull, from the jaws, from the palate, and from 


the root of the tongue, ſurrounds the upper-part of the 
pharynx ; and it is not one circular muſcle, but two 
muſcles divided in the middle line behind, by a diſ. 
tinct rapha ſeam, or meeting of the oppoſite fibres. 
LV. The conSTRICFOR MEDIUs riſes chiefly from the 
round point in which the os hyoides terminates ; it al- 
ſo ariſes from the cartilage of the os hyoides (i. e.) 
where the horns are joined to the body. The tip of 
the horn being the moſt prominent point, and the cen- 
tre of this muſcle, it goes upwards and downwards, ſo 
as to have ſomething of a lozenge-like ſhape ; it lies 
over the upper conſtrictor like a ſecond layer, its up- 


permoſt peak, or pointed part touches the occipital 


bone, and its lower point is hidden by the next muſ- 
cle. . 
LVI. 

'* Theſe good opportunities of names have not been diſregard · 
ed: this muſcle has been named CEeMAaLo-PHARYNGEUS, PTERIGO-PilA- 
RYNGEUS, MYLO-PHARYNGEUS, GLOSSO-PHAR YNGEUS, 

+ This one is named HYO-PHARYNGEUS, or SYND ESMO-PHARYNGEUS) 
from its origin in the cartilage alſo of the os hyoides. . 

t This, of courſe, is named THYKO-PHARYNGEVUS, and CRIGO-PHARTN- 
GEUS, 
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the thyroid, and partly from the cricoid cartilage; and 
it again goes alſo obliquely, ſo as to overleap or cover 
the lower part of the conſtrictor medius. This, like 
the other two conſtrictors, meets its fellow in a tendi- 
nous middle line ; and ſo the morſel admitted into the 
pharynx by the dilatation of its arches, is puſhed down 
into the œſophagus by the forces of theſe conftriQores 
pharyngis, aſſiſted by its ſtyloid muſcles. 

LVII. The oxsorhacus is merely the continuation 
of the ſame tube. It lies flat upon the back-bone, and 
it is covered in its whole length by a muſcular coat, 
which is formed, not like this of the pharynx, of cir- 
cular fibres, but of fibres running according to its 

length chiefly. And this muſcle ſurrounding the mem- 
' braneous tube of the ceſophagus like a ſheath, is nam- 
ed (LVIII.) vacinalis GULZ. 


MUSCLES OF THE TONGUE. 


Tax muſcles of the tongue are large bundles of fleſh 
which come from the os hyoides, the chin, and the ſty- 
loid proceſs. Their thickneſs conſtitutes the chief 
bulk of the tongue. Their actions perform all its mo- 
tions. The muſcles, which I am now to deſcribe, form 
the whole fleſh of the. tongue, excepting merely the 
thin membranes which cover the tongue, and give it 
form, and conduct its nerves to the papillee, Or feeling 


points. 
LIX. The kroclossus is a comprehenſive name 


for all thoſe which ariſe from the os hyoides. The 
muſcles from the os hyoides go off in three faſciculi, 
| 2 and 


LVI. Fhe CONSTRICTOR INFERIOR ariſes partly from * 
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plate Il. and were once reckoned as diſtin muſcles. That 


39. 


Co. 


6r. 


portion which ariſes from the baſis of the os hyoides, 
was called BASIOGLOSSUS H; that which ariſes from the 
cartilaginous joining of the body and horn, was called 
CHONDROGLOSSUS 3 and that which ariſes from the horn 
itſelf, was named cERATOOLossus; or the terms were all 
bundled together into the perplexed names of a1. 
CHONDRO-CERATO-GLOSSUS. 

The hyogloſſus, then, is all that * fleſh 
which ariſes from the whole length of the os hyoides, 
and which, by the changing form of the bone in its ba- 


ſis, cartilage and horn, has a ſlight mark of diviſion, 


but which lie all in one plain, and need not have diſtin 
names. : 

LX. The cExIO oLossvs ariſes from the rough tu- 
bercle behind the ſymphiſis of the chin. It has a ve- 
ry narrow or pointed origin; it ſpreads out fan. like, 
as it goes towards the tongue; and it ſpreads with ra- 
dii, both forwards and backwards, making the chief 
part of the ſubſtance of the tongue. 

LXI. The LIN cbalis is an irregular bundle of fibres 
which runs according to the length of the tongue; it 
lies betwixt the ſtylogloſſus and the geniogloſſus, and 
as it is in the centre, and unconnected with any bone, 
it is named lingualis, as arifing in the tongue itſelf. 

The geniogloſſi muſcles form by far the larger part 
of the tongue, and lie in the very centre. They go 
through the whole length, (i. e.) from the root to the 
tip of the tongue, and from the radiated form of their 
fibres, they perform every poſſible motion; whence | 
this was named by Winſlow, muſculus POLYCHRESTUS, 
for its rays proceed from one point or centre, and thoſe 


which go to the point of the banane, pull the tongue 
backwards 
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| 25 
backwards into the mouth. Thoſe which go back- Plate 17, 


wards, thruſt the tongue out of the mouth. The mid- 
dle fibres acting. make the back of the tongue hollow, 
while the tip and the root of the tongue both riſe. 

The hyogloſſi muſcles lie on either fide of the genio- 


hyoidzi, and make up the ſides of the tongue, and 
their chief action would ſeem to be this, that the hyo- 


gloſſus muſcle of either ſide acting, the edges of the 
tongue would be pulled downwards, and the back 
rounded, the oppoſite of which motion is the geniohy- 
cidz1 acting, by which the middle of the tongue is made 
into a groove, the edges riſing, and the centre being 
depreſſed. Laſtly, The ſtylogloſſus is plainly intended 


for drawing the tongue deep into the mouth, particu- 


larly affecting the point of the tongue. 


* CHAP. 
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Plate II. Tu great peculiarity of the arm is, the manner of itz 


CHAP, II. 


OF THE MUSCLES OF THE ARM, 


* 
INCLUDING THE MUSCLES OF THE SCAPULA, ARM, FORE- 


MUSCLES OF THE SCAPULA, 


connection with the breaſt, to which it is fixed by no 
ligaments, nor joined to no bone, but is at once both 
fixed and moved by its ſtrong and numerous muſcles, 
which are indeed its only ligaments. Though it were 
perhaps more regular to deſcribe firſt the muſcles of 
the trunk, it will be more eaſy and natural to de- 
ſcribe firſt the broad muſcles belonging to the ſca- 
pula, which cover almoſt the whole trunk, and hide 
its proper muſcles, viz. thoſe which move the ribs 
and ſpine, For the muſcles which move the ſcapu- 
la lie upon the trunk; thoſe which move the arm lie 
upon the ſcapula ; thoſe which move the fore-arm lie 
upon the arm ; and thoſe for moving the hand and fin- 


gers lie upon the tore-arm. The leg requires but one 
| chiet 
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chief motion, viz, backwards and forewards, flexion 1 
61. 


and extenſion. It has no other motions than thoſe of 
the thigh and of the knee; but the arm requires an 
eaſy and circular motion, and its joints are multiplied: 
for it has the wriſt turning round; it has the elbow 


for hinge- like motions ; it has the ſhoulder joint upon 


which the arm rolls; and to aſſiſt all theſe, the ſcapu- 
la, which is the centre of all theſe motions, is itſelf 
moveable, after a certain point of elevation; all the 
motion in raiſing the arm is performed not by the mo- 
tions of the ſhoulder bone upon the ſcapula, but by the 
ſcapula upon the trunk. For whenever the ſhoulder 
bone riſes to the hoxizontal direction, it is checked by 
the acromion, which hangs over it; and if the arm is to 
be raiſed higher ſtill, the ſcapula muſt roll ; for it turns 
as if upon an axis paſſed through it, and m turning it 
glides upon thoſe muſcles, which are like a cuſhion be- 
twixt 1t and the trunk. | 

The muſcles which move the feapula, « come from 
the breaſt to move it forwards; from the neck, to 
move it upwards ; from the ſpines of the vertebræ to 
move it backwards ; and from the ſide, that is, from 
the ribs, to move it downwards. 

LXII. The TRAPEz1vs is named from its lozenge 


form; or is often named cucul Axis, from its reſembling 


the Monk's cowl, hanging back upon the neck. It 
is one of the moſt beautiful muſcles in the body; and 
the two muſcles together cover all the ſhoulders and 


neck, with a lozenge-like form, with neat and ſharp. 


points, extending from the tip of one ſhoulder to 


the tip of the other, and from the nape of the neck 
quite down to the loins. It ariſes firſt by a ſtrong. 


G g tendon 
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tendon from the moſt pointed part of the occipitai 
bone, and along the tranſverſe ſpine quite to the mar. 


toid proceſs; from this point all down the neck, it 


has no hold of the vertebræ, but ariſes from its fellow 
in a ſtrong tendon, which, extending like a bow-ſtring 
down the neck, over the arch of the neck, and not 
touching the vertebre till it comes down to the top 
of the back, is named LIG6AMENTUM NUCHZ. The 
tendon begins again to take hold of the ſpines of the 
two laſt vertebræ of the neck, and ariſes from all the 
ſpinous proceſſes of the back, downwards; from this 
long origin, its fibres converge, as it were, into one 
point, the tip of the ſhoulder : it alſo comes a little 
forward over the fide of the neck. 

It is implanted into one third of the clavicle neareſt 
the ſhoulder; into the tip of the acromion ; into the 
whole length of the ſpine, from which the acromion 
riſes ; and its fibres, ariſing from along the neck and 
back, and converging almoſt into a point, muſt have 
various effects, according to the different fibres which 
act: for thoſe which come downwards muſt raiſe the 
ſeapula ; thoſe which come from the middle ot the 
back muſt carry it directly backwards; thoſe-which 
come from the lower part of the back muſt depreſs 
it; and thoſe different fibres acting in ſucceſſion, mult 
make the ſcapula roll. The trapezius is chiefly a 
muſcle of the ſcapula, but it muſt be alſo occaſionally 
a muſcle of the head, pulling the head backwards, 
and bending the neck. | 

Three other muſcles which raiſe the ſexpuls, or 
carry it, backwards, lie ſo much in the ſame plane, 
and are ſo little divided from each other, that they 

| might 
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might almoſt be reckoned different portions of the Plate It. 


ſame. 

LXIII. LEVArTrOR scaruLx, named alſo LEVaTOR 
PROPRIUS ANGULARIS, is a ſmall thin flip of fleſh, which 
ariſes from the four or five uppermoſt vertebræ of 


the neck, at their tranſverſe proceſſes, by three or 


four, and ſometimes five diſtin&t heads. The heads 
join to form a thin and flat ſtripe of muſcle, about 
three inches in breadth, which is fixed by a flat thin 
tendon to the upper corner of the ſcapula, to pull it 
upwards, as in ſhrugging the ſhoulders ; whence it is 
named MUSCULUS PATIENTLE. 

LXIV. and LXV. The rnomBorD MUSCLE ſtretches 
flat, neat, and of a ſquare form, betwixt the ſpine and 
the whole line of the baſe of the ſcapula. One part 
ariſes from the three lower ſpinous proceſſes of the 
neck, and is implanted into the baſe of the ſcapula at 
its upper part ; then another portion ariſes from the 
ſpinous proceſſes of the firſt four vertebræ of the 
back, runs exactly in the ſame plane with the other 
into the baſe of the ſcapula at its lower part: the 
part ariſing from the three vertebræ of the neck is 
ſlightly divided from that which ariſes from the four 
vertebræ of the back, though not diſtinctly, and ofte 
not at all. I would reckon this but one muſcle, but 
it has been commonly diſtinguiſhed into (LXIV.) 
the RHOMBOIDES MINOR, the uppermoſt portion, and 
(LXV.) the xnomBoipes Maj ox, the lower portion. 
Theſe are ſeen after raiſing the trapezius ; and the uſes 
of the trapezius, levator, ſcapulæ, and rhomboides, are 
to raiſe the ſcapula, or to carry it backwards. The 
muſcles which moves the ſcapula downwards and for- 

; G g ij wards, 


62. 
63. 


64. & 65. 


11 III. wards, viz. the pectoralis minor and the ſerratus ma- 
64 & 65. jor anticus, lie upon the fore part of the breaſt. 
66. 


236 MUSCLES OF THE ARM, &ce. 


LXVI. The $SERRATUS MAJOR ANTICUS lies upon 
the ſide of the cheſt arifing from the ribs ; and as the 
ribs have interſtices betwixt them, every muſcle a. 
riſing from the ribs, ariſes by diftin& portions from 
each nb : all ſuch diſtin and pointed ſlips are named 
digitations, tongues, or ſerræ, from their reſembling the 
teeth of a ſaw ; and every muſcle ariſing from the ribs 


muſt be a ſerrated muſcle. The ſerratus major anticus is 


that great and broad muſcle, the chief part of which 
lies under the ſcapula ; and nothing of which is ſeen 
but the fleſhy tongues, by which it ariſes from the 
ſides of the ribs. It is all fleſhy, and is of a conſider- 
able breadth and ſtrength : it ariſes from all the true 
ribs, except the firſt, and from three of the falſe ribs : 
its zndigitations, of courſe, ſpread all over the fide of 
the thorax like a fan : its upper indigitations lie un- 
der the pectoralis major, and its lower indigitations 
are mixed with the beginning of the abdominal muſ- 
cles: its middle indigitations are ſeen ſpreading upon 
the ſides of the thorax : it lies thick and fleſhy under 
the ſcapula, and is a part of that cuſhion on which 
the ſcapula glides : its fibres converge towards a nar- 
rower inſertion ; and the muſcle ends thick and fleſhy 
in the whole length of that line which we call the 


baſis of the fcapula, and is, as it were, folded round 


it ; ſo that this muſcle, which comes from before, 1s 


implanted along with the rhomboides, which comes 
from behind. 


Perbaps, in difficult breathing, the ſhoulder blade 
being raiſed and fixed by its own muſcles, the ſerratus 
major 

6 
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major may aſſiſt in heaving up the ribs; but its chief 
operation is upon the ſcapula ; for when the whole 
acts, it pulls the ſcapula downwards and forwards. 
When only the lower portions act, it pulls the lower 
angle of the ſcapula forwards, by which the ſcapu- 
la rolls, and the tip of the ſhoulder is raiſed : when 
the upper part acts in conjunction with the little 
pectoral muſcle, the tip of the ſhoulder is fixed and 
pulled downwards towards the cheſt, and the lower 
corner of the ſcapula rolls backwards. 

LXVII. The PtcToRALIS MINoR lies under the 
pectoralis major, cloſe upon the ribs ; and as it ariſes 
from the thard, fourth, or fifth ribs, it alſo is a ſerrated 
muſcle, and was named ſerratus minor anticus: its three 
digitations are very thick and fleſhy ; they ſoon con- 
verge ſo as to form a ſmall, but thick and fleſhy muſ- 
cle, which, terminating in a point, is inſerted into 
the very apex of the coracoid proceſs : by pulling the 
coracoid proceſs forewards and downwards, it will 
roll the ſhoulder. 

LXVIII. The $UBCLAVIAN MUSCLE is another con- 
cealed muſcle of the ſcapula ; for the clavicle is juſt 
the hinge upon which the ſcapula moves, and the 
ſubclavian muſcle ariſes by a flat tendon from the 
cartilage of the firſt rib ; it becomes flat and fleſhy, 
and lies along betwixt the clavicle and the firſt rib ; 
it ariſes at a ſingle point of the rib, flat and tendinous; 
but it 1s inſerted into a great length of the clavicle, 


beginning about two inches from the ſternum, and be- 


ing inſerted all along the clavicle, quite out to where it 
is joined to the acromion proceſs : its chief uſe (ſince 
the rib is immoveable), muſt ſurely be to pull the cla- 
vicle, 


Plate III. 
& IV. 
66. 


68. 


Plate III. 
& IV. 
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vicle, and conſequently the ſhoulder downwards, ang 
ſo to fix them. 

Many have affected to find other muſcles of reſyi. 
ration than thoſe which directly belong to the rihs, 
Among theſe are reckoned the ſerratus major, the 
pectoralis minor, &c. ; but there is much reaſon to 
doubt whether any muſcles can have much effec, 
which do not belong properly to the ribs : and it is 


manifeſt, that the ſubclayian can have none, ſince 


the firſt rib is quite rigid, has ſo little length of car. 
tilage, that it cannot bend nor move. 
The ſcapula is thus moved in every poſſible direc- 


tion upwards, by the levator and the trapezius ; back- 


wards by the rhomboides, aſſiſted by other orders of 
the trapezius; downwards and backwards by the 
loweſt order of fibres in the trapezius ; downwards 
and forwards by the ſerratus major anticus ; directly 
downwards by the ſerratus, balanced by the trape- 
zius, and aſſiſted by the ſubclayius; and directly fore. 
wards by the pectoralis minor. 


MUSCLES OF THE ARM, 
VIZ. THOSE MOVING THE OS HUMERI, OR ARM BONE, 
LXIX. The epzcTORALIS MAJOR is a large thick 


and fleſhy muſcle which covers all the breaſt. It a- 
riſes from two thirds of the clavicle next the ſternum ; 


from all the edges of the ſternum, the cartilaginous 


endings of the fifth and ſixth ribs. Where it ariſes 
from the ſternum, it is tendinous, and the fibres from 
the oppoſite muſcles croſs and mix, ſo as to make 
a ſort of faſcia covering the bone. It is fleſhy where 


it 
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it ariſes from the ribs, and there it mixes with the 55 ul, 


external abdominal muſcle. The fibres approach 
each other till they form a flat tendon about an inch 
in breadth; and as the fibres approach each other, 
they croſs in ſuch a way, that the lower edge of the 
muſcle forms the upper edge of the tendon, which is 
fill flat, but twiſted : its implantation is into the edge, 
if I may call it ſo, of the groove or rut of the biceps 
tendon. That part which ariſes from the clavicle is 
a little ſeparated from that which ariſes from the 
ſternum ; a fatty line makes the diſtinction; and they 
are ſometimes deſcribed as two parts : it is thoſe two 
bundles chiefly which croſs each other to make the 
plaited appearance. The pectoralis, among others, 
has been made a muſcle of reſpiration *. 

LXX. The LATIsS1Mus DoRS1 is the broadeſt, not 
only of the back, but perhaps of the whole body. 
It is a beautiful muſcle, covering all the lower part of 


the back and loins, and reaching to the arm, to be 


the antagoniſt to the pectoral muſcle. It ariſes by a 
broad, flat, and gliſtening tendon, which covers all the 
loins, and which 1s in ſome degree the root of other 
muſcles, eſpecially of the longiſſimus dorſi. This broad 
filvery tendon, begins exactly in the middle of the back; 
| It 


* Haller tells us, that when, at any time, he had rheumatiſm 


in this muſcle, his breathing was checked; and when he had dif- 


ficult breathing, he found great relief by fixing the hands, raifing 
the ſhoulders, and acting with the pectoral muſcles. It ſeems 
confirmed by theſe facts, that aſthmatics take this poſture ; wo- 
men in labour fix their arms, by reſting upon the arms of their 


chair; thoſe who play on wind inſtruments raiſe the ſhoulders 
in Wahle; 


— 
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it ariſes from the lower vertebræ of the loins, from the 
ſpines and knobs of the back of the ſacrum, and from 
the back part of the circle of the os ilium; this lag, 
is the only part that is fleſhy. The flat tendon, grad. 
ually paſſes into a flat and regular muſcle,” which 
wraps round the fide of the body, and as it lies oyer 
the corner of the ſcapula, it receives a ſmall fleſhy 
bundle from it; and as it paſſes over the lower ribs, 


it has ſome tendinous flips ſent into it, by whieh it js 


attached to the ribs. Its fibres converge : for the lower 
ones aſcend; the upper ones go directly acroſs. And 
theſe different orders, not only meet to form its flat 
tendon, but they croſs each other, like thoſe of the 
pectoral muſcle : Here alfo the tendon: is twiſted, and 
the upper edge of the muſcle forms the lower edge of 
the flat tendon 5 which, paſſing into the axilla, turns 
under the arm bone, and is implanted into it, on the 
inner edge of the bicipital groove; ſo the tendons of 
the pectoralis and latiſſimus meet each other; they 
in fact, join face to face, as if the one tendon ended 
directly in the other; and both united, make a ſort of 
lining for the groove, or a tendinous ſheath, for the 
long tendon of the biceps to run on. 

Theſe two muſcles, form the axilla or arm pit; 
and although each has its peculiar offices, their 
chief operation is when they coincide in one ac- 
tion; and that action is exceedingly powerful, both 


by the great ſtrength of either muſcle, and by 


their being implanted into the arm bone, four inches 
below the head. The pectoralis major, is for pul- 
ling the arm forwards, as in laying the arms acroſs 


the breaſt, or in carrying loads in the arms; and it 
forms 
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forms the border of the axilla before. The latiſſimus Plate M. 


dorſi has a wider range; when the arm is raiſed, it © 
brings it downwards, as in ſtriking with a hammer, or 
downwards and backwards, as in ſtriking with the el- 
bow, or in rolling the arm inwards and backwards, as 
in turning the palm of the hand behind the back, 
whence it has the obſcene name of Musculus SCALP- 
TOR ANI, Or TERSOR ANI ; and it forms the back 
edge of the axilla. The edges of theſe two muſcles 
receive the preſſure of crutches, and defend the veſ- 
ſels and nerves; when both muſcles act, the arm is 
preſſed directly downwards, as in riſing from our ſeat, 
or in holding a bundle under the arm, or when the 
arm is fixed, theſe muſcles raiſe the body as in the 
example juſt mentioned, of rifing from our ſeat, or in 
walking with a ſhort ſtick, or in _— ourſelves by 
our hands over a high beam. 

LXXI. \The-pzLroIDEs is the firſt of thoſe muſ- 
cles which ariſe from the ſcapula, to be inſerted into 
the ſhoulder bone. It is named deltoid muſcle, from 
its reſembling the letter à of the Greeks; it is thick 
and fleſhy, and covers the top of the ſhoulder, filing 
up the ſpace betwixt the acromion proceſs, and the 
ſhoulder bone ; it ariſes from all that part of the cla- 
vicle, which is not occupied by the pectoralis muſcle, 
and is ſeparated from it only by a fatty line ; it ariſes 
again in another bundle, from the point of the acro- 
mion proceſs, and this middle bundle is alſo inſulated 
by a fatty line on either fide of it. The third bundle 
ariſes from the ſpine of the ſcapula, behind the acro- 
mion proceſs: And thus the muſcle, has three converg- 
ing heads, viz. a head from the outer end of the cla- 
H h vicle, 


Il. 


242 MUSCLES OF THE Au“, &cc. 


te I. vicle, a head from the acromion, or tip of the ſhould. 


er, a head from the ridge of the ſpine, each divided 
from the other, by a fatty line . Theſe heads or 
bundles of fibres, meeting about one third down the 
humerus, form a ſhort, flat, and ſtrong tendon, which 
_ graſps, or almoſt ſurrounds the ſhoulder bone. | 
Theſe three diſtin heads, muſt be obſerved in 
ſpeaking. of the uſe of the muſcle ; for though the 
chief uſe of the muſcle be to raiſe the arm, this 
is not the uſe of it in all circumſtances ; for the out- 
er and inner heads, lying by the fide of the ſhould. 
er bone, and below the joint, do, when the arm 
is lying flat by the ſide, aſſiſt the pectoral and latiſ. 
ſimus dorſi muſcles in drawing it cloſe to the fide, 
But when the middle bundle raiſes the arm, in propor- 
tion, as the middle bundle raiſes the arm, it loſes of 
its power ; and in proportion as it loſes of its power, 
the ſide portions having come into a new direction, be- 
gin to help: Nay, when the arm is raiſed to a certain 
point, more power ſtill is required, and the clayicular 
part of the pectoral muſcle alſo comes to aſſiſt. It 
is in this ſucceſſion, that the ſeyeral bundles of fibres 
act; for if they began all at once to act, the arm ſhould 
rather be bound down by the lateral portions, than 
raiſed by the middle one. i 
LXXII. Coxaco BRACHIALIS. — The coraco bra- 
chialis, ſo named from its origin and inſertion, 1 is a long 
and rather ſlender muſcle. | 
— ariſes from the corocoid proceſs of the ſcapula, 
along with the ſhort head of the biceps muſcle, and 
* A'binus has diſtiaguilhed 3 it into ſeven faſciculi or bundles 3 3 
2 very Tuperfluous metas 5 


MUSCLES or THf ARM, &. 243 


t is cloſely connected with this head, almoſt its whole plat tht 


length: it is ſmall at its beginning; it grows gradual- 
ly thicker, as it deſcends ; it is all fleſhy, and is inſert- 
ed by a very ſhort tendon into the os humeri, nearly 
about its middle, betwixt the brachialis, and the third 


head of the triceps. It is perforated by the muſculo 


cutaneous nerve. This was obſerved by Caſſerius, 
an Italian anatomiſt ; and the muſcle is often named, 
MUSCULUS PERFORATUS cAssERII. 
Its action is very ſimple, to raiſe the arm obliquely 
forwards and upwards, and conſequently to give a de- 
gree of rotation. It will alſo have a chief effect, in 
pulling the arm towards the fide of the body. 
LXXIII. The sorg srIxArus, is ſo named from its 
occupying the hollow of the ſcapula above the ſpine. 
It ariſes from the back of the ſcapula, from the 
ſpine, and from the edge or coſta; it is exceedingly 
thick and fleſhy, filling. up all the hollow; and it is 
firmly encloſed in this triangular hollow, by a ſtrong 
tendinous expanſion, which paſſes from the edge of the 
ſcapula, to the ridge of the ſpine: It is conſequently 
a muſcle of a triangular figure, thick and ftrong ; it 
paſſes under the acromion, and degenerates into a ten- 
don there, and going under the acromion, as under an 
arch, and over the ball of the humerus, it adheres to 
the capſule of the ſhoulder joint, and is at laſt implant- 


ed by a broad ſtrong tendon, into the great tuberofity | 


on the head of the bone. 


It 1s evidently deſigned for raifing the humerus 


directly upwards, and by its attachment to the capſule; 
the capſule is drawn up when the arm is raiſed; ſo that 
n lax, it cannot be catched in the joint. It ex- 


H h ij actly 


13- 
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actly performs the ſame motion, with the middle part 
of the DELToIDEs, lies in the ſame direction with it, 
and aſſiſts it. 

LXXIV. Inrra srINArus, is like the former, in all 
reſpects, of the ſame uſe, and aſſiſting it. | 

This alſo is of a triangular ſhape, and is fully. one 
half larger than the ſupra ſpinatus ; and as the ſupra 
ſpinatus ariſes from all the triangular cavity above the 
pine, this ariſes from all the triangular. cavity below 
It. | 

It ariſes fleſhy, from all the back of the ſcapula he. 
low the ſpine itſelf, and from all the baſe of the ſca- 
pula, below the beginning of the ſpine, and alſo from 
the lower margin of the ſcapula. It is very thick and 
ſtrong, filling up the triangular cavity entirely; and it 
is cloſed in like the former, by a ſtrong tendinous ex- 
panſion ; it begins to grow tendinous about-its middle, 
but it continues alfo fleſhy till it paſſes over the ſock- 
et of the ſnoulder joint: It alſo is connected with the 
capſular ligament, is inſerted into the ſame tuberoſity 
with the former, and has exactly the ſame uſes, viz. 
preventing the capſule from being catched in the joint, 
and raiſing the arm upwards, and inclining it a little 
outwards, by a ſlight degree of rotation. And I do 
believe, that ane. great uſe of theſe two mulcles 1s, 
when the arm is much extended backwards, to pre- 
vent the head of the humerus from ſtarting out of its 
ſuperficial ſocket. | 

LXXV. The TERTS MiNoR is a third muſcle which 
co-operates with theſe. This, and another, are ſo na- 
med from their appearance, not from their ſhape, for 
they ſeem round when ſupetficially diſſected, becauſe 

then 
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then their edges only are ſeen.; but when fully difſec- purer, 


ted from the other muſcles, they are quite flat. The? 


teres minor, is a long, ſmall, fleſhy muſcle ; it ariſes 
from the-angle, and all the lower edge of the ſcapu- 
la: it is like the infra ſpinatus; it becomes early 
tendinous; but the tendon is accompanied with 
fleſhy- fibres from below; its flat tendon, in paſting 
over the joint, is attached to the capſule, and is finally 
inſerted into the great tuberoſity of the ſhoulder bone, 
ſo that it muſt have exactly the ſame uſes, as the two 
former-muſcles. It is ſeparated from the infra ſpina- 
tus, by that tendinous expanſion with which the lat- 
ter is covered; it looks like a part of the ſame muſ- 
cle in its origin, where it lies upon the ſcapula ; but 
is very diſtinct in its tendon. The ſupra ſpinatus, in- 
fra ſpinatus, and teres minor, raiſe the am. 
LXXVI. The TERES MAJOR, is in ſhape like the 
former, lies lower upon the edge of the ſcapula, 
than the teres minor, and is thicker and longer than 
it. J 1 
It ariſes chiefly from the angle of the ſcapula; part- 
ly from the lower edge of the ſcapula, at its back part; it 
is connected with the TERES MINOR, and INFRA SPINA TUs. 
It is a large, thick and flat muſcle, and forms a flat ſtrong 
tendon, which paſſes under the long head of the triceps; 
it paſſes under the os humeri; turns round it, and is in- 


ſerted into the ridge, on the inner ſide of the groove, 


and gives ſome tendinous fibres to line the groove. In 
ſhort, it accompanies the tendon of the latiſſimus 
dorſi, is inſerted along with it, and may be conſider- 
ed, as the congener of the latiſſimus dorſi ; and the 


two 


\ 


76, 


| 
| 
| 
| 


Plate m. two tendons are incloſed in one common capſule, x 
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ſheath of cellular ſubſtance. | 

Its uſe, then, is evidently to draw the humerus down. 
wards and backwards, and to perform the ſame rota- 
tion of the arms, which the latiſſimus dorſi does. 

LXXVII. The $svuBscarULAk1s lines all the con- 
cavity of the ſcapula, like a cuſhion. It is like the 
ſurface of the ſca ula on which it lies, of a triangular 
ſlrape ; and from the convergence of all the fibres, it 
is completely radiated or fan-live; it is very fleſhy, 
thick, and ſtrong; the radii are each minutely de- 
ſcribed by Albinus; but Sabbattier ſays, with good 
ſenſe, that he cannot diſtinguiſh them, ſo as to deſcribe 
them accurately; and he might have added, that there 
was not the ſhadow of a motive for waſting time, in ſo 
trival an employment, as counting the bundles. 

It ariſes from the two edges, the baſe, and all the in- 
ternal ſurface of the ſcapula. And indeed it is to fa- 
your this origin that the inner ſurface of the ſcapula is 
full of little rifings and hollows, to every one of which 
the muſcle adheres cloſely. Juſt under the coracoid 
proceſs, is the only part from whence it does not ariſe: 
That little ſpace is filled up with cellular ſubſtance. 

Its alternately tendinous and fleſhy fibres are ſo 
rooted in the ſcapula, and ſo attached to its riſings and 


depreſſions, that it is difficultly cleaned away from the 


bone. 

The tendon and upper edge of the muſcle is almoſt 
continuous with the ſupra ſpinatus; but from the man- 
ner of its inſertion, its effect is very oppoſite from that 
of the ſupra ſpinatus, for it goes round the os humeri 


to its inſertion, and it is fixed to the leſſer tuberoſity, 
therefore it both pulls the arm backwards and down- 
wards, 


2 
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wards, and performs the rotation like the teres major, Plate m, | 
and latiſſimus dorſi. It is alſo like all the other ten- 


dons, attached to the capſule, ſo as to prevent its be- 
ing catched ; and it is particularly uſeful by ſtrength- 
ening the ſhoulder joint. 


OF THE MOTIONS OF THE HUMERUS. 


Havins thus deſcribed all the muſcles which move 
this bone, I ſhall review the order in which they are 
arranged, and mark their place and effects. 

To diſtinguiſh clearly the function of each muſcle, 


we haye but to mark the point to which it is at- 


tached. 
I. Thoſe implanted above the head of the bone 
muſt raiſe the arm. Now the ſupra ſpinatus, infra ſpi- 
natus, and teres minor, are implanted into the grea: 
tubercle, and raiſe the arm ; and the deltoides is im- 
planted in the ſame direction, and ſtill lower, ſo that 
it performs the ſame action with a ſtill greater degree of 


power. 
2. There is implanted into the oppoſite, or lower 


part of the head, the ſubſcapularis, which, of courſe, 
draws the arm directly downwards and backwards. 

3. There is implanted into the outer edge of the 
bicipital groove, the pectoralis major, and alſo the co- 
raco- brachialis, which comes in the ſame direction; 


and theſe two pull the arm inwards, towards the fide, 


or rather upwards. 

4. There are inſerted into the inſide, or lower fide of 
the groove, the latiſſimus dorfi, and teres major, both of 
which pull the arm directly backwards, as they bend 

under 
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under the arm, to reach their inſertion. They alſo roll 
the palm inwards and backwards. And it is eaſy to 
obſerve in what ſucceſſion thoſe muſcles muſt aR, to 
deſcribe the circular and rotatory motions of the arm, 

Joints are more ſtrengthened by the origin and in. 
ſertion of muſcles around them, than by elaſtic liga. 
ments, which yield or tear ; whereas the muſcles hay. 
ing a living power, react againſt any ſeparating force, 
They contract, or, in other words, they are ſtrong in 
proportion to the violence that the joint ſuffers. Thus, 
in the ſhoulder, the capſule is ſo lax, that there is a 
mechanical contrivance to prevent its being checked 


in the joint, and it is moreover ſo weak, that, independ. 


ent of its yielding eaſily, it is alſo very eaſily torn; 
but theſe muſcles ſarround the joint ſo fairly, that 


their ſtrength and their tendinous inſertions with the 


head of the bone, are more than a compenſation for 


the looſeneſs of its capſular ligament. Were not the 


muſcles thus cloſely attached, the ſhoulders would be 
very often diſplaced, the glenoid cavity is ſo ſuper- 
ficial, and the burſa ſo lax ; and ſurely it is for ſome 
ſuch purpoſe that the muſcles are planted ſo cloſely 
round the head; for when they are implanted at a diſ- 
tance from the centre, as one muſcle, the deltoid is, or 
as the biceps and triceps of the arm, or the hamſtrings, 


or tendo Achillis, the power is much increaſed. Here, 


in the humerus, power is ſacrificed to the firmneis of 
the joint, and they are all implanted cloſely round the 
head of the bone. 

The joint is in a manner formed by theſe muſcles, for 
the ſupra ſpinatus, infra ſpinatus, teres major and minor, 


cove: 
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cover the joint with their flat tendons, arid ſo thicken *. . 


the capſule, and increaſe its ſtrength. 


The muſcles of the fore-arm are only four, the 1 BI- 
cxes and BRACHIALIS for bending, arid the TRIcx FS and 
ANCONZUS for extending. | 

LXXVIII. Bicers BRACHH FLEXOR is univeiſally i nam- 
ed BICEPS, from its having two very diſtin& heads. It 
is an exceedingly thick and ſtrong muſcle, for when it 
contracts, we feel it alnioſt like a hard firm ball upon 
the fore part of the arm, and at the upper and moſt con- 


ſpicuous part of this ball is the union of the two heads. 


The larger and thicker head ariſes from the cora- 
coid proceſs, by a tendon which extends three inches 
along the fore part of the muſcle, in the form of an 
aponeuroſis, but at the back part the tendon is ſhort, 
and the muſcle is attached there to the fleſſiy belly of 
the coraco-brachialis. 

The ſecond, or long head, ariſes from the edge of 
the glenoid cavity, at its upper part ; it is exceeding- 
ly ſmall arid tendinous, and this long tendon 7 runs down 
in its proper cavity, till about the third part down the 
humerus the two heads meet. And though below this 
it is but one fleſhy belly, yet here, as in other muſcles, 
the common diviſion betwixt its two origins may be 
fill obſerved. | 

It is earlier tendinous at the fore part and outer 
fide ; the tendon here ſends off that aponeurotic ex- 
Nene which « covers all the arm below, and encloſes 
the muſcles as in a ſheath. The tendon, at firſt flat 
and large, becomes gradually ſmaller and rounder ; it 
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turns a little in its deſcent, ſo as to lay one flat edge to 
the radius, and another to the ulna; and it is at laſt 
implanted into that round tubercle, which is on the 
fore part of the radius a little below its neck. 

Thegreat ule of the biceps is to bend the fore- arm with 
great ſlrength. But as it is inſerted into the tubercle of 
the radius, when the arm and hand are turned down. 
wards, it, by acting, will pull them upwards, 1. e. it will 
aſſiſt the ſupinators. Since both its heads are from the 
{capula, it will alſo occaſionally move the humerus, as 
well as the fore-arm. 

LXXIX. The BRACHIALIS INTERNUS lies immediate. 
] y under the biceps, and is a very ſtrong fleſhy mul. 
cle for aſſiſting the biceps in bending the arm. It is 
called BRACHialis, from its origin in the fore- arm, and 
INTERNUS, from its being within the biceps. 

It ariſes from two-thirds of the os humeri at its fore 
part, by a ſort of forked head; for it comes down 
from each ſide of the deltoid. It continues its at- 
tachment all the way down the fore part of the hume- 
rus, to within an inch of the joint. It is very thick, 
fleſhy, and ſtrong ; it is tendinous for about two inches 
in its fore part; and is inſerted by a flat ſtrong tendon 
into the coronoid proceſs of the ulna. 

Other uſes are aſcribed to it, as the lifting up the 
capſule to prevent its being pinched. But the chief 
uſe of it is to bend the fore- arm. In a ſtrong man, it 
is exceedingly thick, and its edge projects from under 
the edge of the biceps, and is ſeen in the lateral view. 

LXXX. 'Txricees EXTENSOR.—Upon the back part 
of the arm three muſcles are deſcribed : the extenſor 

longus 
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longus, the extenſor brevis, and the brachialis externus; Pa 3 

but it is, in fact, one three-headed muſcle. * VL 
The longeſt head of this muſcle is in the middle. It 

ariſes by a flat tendon of one inch in thickneſs; from 

the edge of the ſcapula under the neck, and a little 

way from the origin of the long head of the biceps ; 

and it is under this head that the tendon of the teres 

major paſſes to its inſertion. | 

The ſecond head is on the outſide of the © arm, next 
in length to this. It ariſes from the arm bone under 
the great tuber, and juſt below the inſertion of the te- 
res minor. Thele two meet about the middle of the 
humerus. | 

The third, or internal head, is the ſiorteſt of all. It 
begins at the inner fide of the humerus, juſt under the 
inſertion of the teres major; and it ariſes from the in- 
ner part of the humerus, all the way down, and joins 
juit where the ſecond head joins, (1. e. about the mid- 
dle). All theſe heads ſtill continue adhering to the 
humerus (as the brachialis does on the fore fide), quite 
down to within an inch of the joint, and then a ſtrong 
thick tendon 1s formed, by which it 1s implanted 
ſtrongly in the projecting heel of the ulna, named ole- 
cranon, by which projection it has great power, and 
the power vs increaſed by an increaſed length in dogs, 
and other animals which run or bound. 

The whole forms a very thick and powerful muſcle, 
which covers and embraces all the back part of the 
arm; and its uſe is too ſimple to admit of any farther 
explanation, than juſt to ſay that it extends the hinge 
Joint of the elbow with great power; and that by its 

Tt 1 | long 
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long head it may aſſiſt alſo to bend the ſhoulder out- 
wards and backwards. 

Beſides bones, there is alſo another ſource of attach. 
ment for muſcles, that is, the tendinous expanſions; 
for the expanſjons, which go on the ſurface like ſheaths, 
alſo dive betwixt the muſcles, and form ſepta, or par. 
titions, from which their fibres ariſe. 

One tendinous expanſion begins from the clavicle 
and acromion proceſs, or rather comes down from the 
neck : it is then ſtrengthened by the tendon of the 
deltoid muſcle ; ; it deſcends, covering all the arm; and 
before it goes down over the fore- arm, it is again re. 


inforced chiefly by the biceps, but alſo by the tendon 


of the extenſor triceps. One remarkable proceſs, or 
partitzon of this general faſcia is ſent in from the ſheath 
to be fixed to the outſide of the bumerus, all the way 
down to the ridge of the outer condyle. Another 
partition goes down, in like manner, to the inner con- 
dyle, along the ridge which leads to it; then the fal. 
cla, taking a firm hold on the condyles, is greatly 
flrengthened about the elbow, and goes over the fore- 
arm, encloſing its muſcles in a very firm and cloſe 
theath ; and it ſends partitions down among the ſeve- 


ral layers of muſcles i in the fore- arm, which gives each 


of them a firm hold. 

LXXXI. The axconezvs is a ſmall triangular muſ- 
cle, placed on the back part of the elbow. It ariſes from 
the ridge and from the external condyle of the humerus, 
by a thick, ſtrong. and ſhort tendon. From this it be- 
comes fleſhy, and after running about three inches ob- 
iquely . ads,. it is inſerted by its oblique fleſhy 


fibres into the back part or ridge of the ulna. 
ew . [t 
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arm, and has only that one ſimple action. 


MUSCLES OF THE RADIUS, CARPUS, AND FINGERS, 


Tux whole fore-arm is covered with a maſs of muſ- 
cles of great ſtrength, and ſo numerous and intricate, 
with a catalogue of names ſo difficult, and ſo diſtract- 
ing, that they ſhould be arranged and claſſed with 
much care, explaining to the ſtudent the reaſon and 
yalue of their names, and the place and effect of each 
claſs. 

The fore- arm is covered with a faſcia, or ſtrong ten- 
dinous web, which, like that which covers the tempo- 
ral muſcle, gives both origin and ſtrength to the muſ- 
cles which he under it, which divides the ſeveral lay- 
ers one from another, and helps them in their ſtrong 
actions, with that kind of ſupport which workmen feel 
in binding their arms with thongs. This faſcia is ſaid 
to proceed from the ſmall tendon of the biceps muſcle, 
though that were but a ſlender origin for ſo great a 
web of tendon, which not only covers the ſurtace of 
the muſcles, but enters among their layers. This falcia 
really begins in the ſhoulder, and has an additionand an 
increaſe of ſtrength from every point of bone; it is aſſiſt- 
ed by each tendon, becauſe the tendons and faſcia are of 
one nature over all the body, and its connection withthe 
tendon of the biceps is quite of another kind from that 
which has been ſuppoſed. I would not allow that the 
biceps tendon expands into the faſcia, but rather that 
the web receives the biceps tendon, which is implant- 
ed i into it, and for this wiſe purpoſe, that when the fore- 
Bid: 4 arm 
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arm is to ſtrike, or the hand to graſp, the biceps firſt 
moves, and by making the faſcia tenſe, prepares the 
fore-arm for thoſe violent actions which are to enſue, 
Thus, it may be defined, a web of thin but ſtrong ten. 
don, which covers all the muſcles of the fore-arm, 
makes the ſurface before diſſection firm and ſmooth, 
{ends down partitions, which are fixed into the ridges 
of the radius and ulna, enabling thoſe bones to give 
a broader origin to the muſcles, eſtabliſhing a ſtrong 
connection among the ſeveral layers, and making the 
diſſection always difficult, and never fair nor elean. 

The motions to be performed by the muſcles which 
lie upon the fore-arm are theſe three ; to roll the hand, 
to bend the wrift, to bend the fingers. 

1. The turning of the hand, which is performed by 
rolling the radius on the ulna, is named pronation and 
ſupination. When we turn the palm down, it is ſaid to 
be prone ; when we turn the palm upwards, it is ſu- 
pine. This is pronation and ſupination. The muf. 
cles which perform theſe motions are the prRoNaToORs and 
the SUPINATORS, and the motion itſelf is beſt exemplifi- 
ed in the turning a key in a lock, or in the guards of 
fencing, which are formed by a continual play of the 
radius upon the ulna, carrying the wriſt round in cir- 
cles. | 

2. The wriſt is called the carevs, and therefore thoſe 
muſcles which ſerve for bending or extending the wriſt, 
are the FLEXORs and EXTENSORS of the carpus. 

3. The bending and extending of the fingers cannot 


be miſtaken, and therefore the flexors and extenſors of 
the fingers need not be explained, 


Theſe 
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Theſe muſcles are denominated from their uſes chief. at 


17 y; but if two muſcles perform one motion, they may 


be diſtinguiſhed by ſome accident of their ſituation or 


frm. And thus, if there be two benders of the fin- 
gers, one above the other, they are named FLEXoR su- 
LIMIS, and FLEXOR PROFUNDUS, i. e. the deep and the ſu- 
perficial flexors. If there be two flexors of the carpus, 
one · is named FLEXOR RADIALIS CARPI, by its running a- 
long the radius, the other flexor ulnaris carpi, from paſſing 
in courſe of the ulna. And if there be two pronators, 
one may be diſtinguiſnhed pronator teres, from its round 
ſhape, the other pronator quadratus, from its ſquare 
form. And this, I truſt, will ſerve as a key to what is 
found to be a ſource of inextricable confuſion. 


It will be eaſy to make the origins and inſertions 


{till more ſimple than the names; for all the muſcles 
ariſe from two points, and have but two uſes. 


This aſſertion ſhall be afterwards qualified, with a 
few exceptions ; but at preſent it ſhall ſtand for the 


rule of our demonſtration ; for all the muſcles ariſe 
from two points, the external and internal condyle. 
The internal condyle is the longer one, and gives 
molt power; more power is required for bending, 
graſping, and turning the hand ; therefore all the 
muſcles which bend the hand; all the muſcles which 
bend the fingers, and moſt certainly all the pronators, 
of all thoſe which turn the palm downwards, ariſe 
from the internal condyle. 

The exterfial condyle is ſhorter ; it gives leſs power; 
there is little reſiſtance to opening the hand, and lit- 
tle power is required in extending the fingers; and ſo 


all the muſcles which extend the wriſt or the fingers, 
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or roll the hand outwards to turn it ſupine, ariſe from 
the external condyle. So that when we hear a prona. 
tor or a flexor named, we know that the origin muſt 
be the internal condyle, and the inſertion is expreſſed 
by the name. Thus a pronator radii is a bender of 
the radius, goes to the radius; ; a flexor carpi goes to 
the wriſt; a flexor digitorum goes to the fingers; and 
a flexor pollicis goes to the thumb: and all the flexor, 
and all the pronators, iſſue from that point as from a 
centre. - | 

And, again, when a ſupinator or extenſor is named, 
we know where to Iook for it ; for they alſo go out 
from one common point, the exiamat condyle; and 
the ſupinator radii goes to the radius; the extenſor 


carpi goes to the wriſt; the extenſor pollicis goes to 


the thumb; and the extenſor indicis to the fore 
finger. 
FLEXORS, 
The MuscLss cloſing and bending the hand, ariſe 


from the internal condyle. They are, 


The PRONATOR TERES, bending the radius. 
PALMARIS LONGUS, 


FLEXOR CARFI RADIALIS, & bending the wriſt. 
| nave, a. 5; 
DIGITORUM SUBLIMIS, bending the 
— — xnorurpus, fingers and 


LONGUS POLLICIS, - thumb. 


And, laftly , The PRONATOR QUADRATUS, which 15 
the ſingle muſcle out of that ſcheme which I have 


LXXXII. 
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LXXXII. The PRONATOR TERES RADII is of the out- 574 


ermoſt layer of muſcles, is ſmall and round ; named 
pronator from its office of turning the radius, and 
teres from its ſhape, or rather to diſtinguiſh it from 
the pronator quadratus, which is a ſhort ſquare muſ- 
cle which lies deep again, being laid flat upon the 
naked bones. 

The pronator teres Alles chiefly from the internal 
tubercle of the humerus, at its lower and fore part. 
It has a ſecond origin from the coronoid proceſs of 
the ulna; theſe form two portions, betwixt which 
paſſes the radial nerve. The mufcle thus formed 


is conical, is gradually ſmaller from above down- 


wards, 18 chiefly fleſhy, but is alſo a little tendinous, both 

at its origin and at its inſertion; ard ſtretches obliquely 

acroſs the fore-arm, paſſing over the other muſcles to 

be inſerted in the outer ridge of the radius, about the 
middle of its length. 

Its uſe is to turn the hand downwards, by turning 
the radius; and it will alſo, in ſtrong actions, be 
brought to bend the fore-arm on the arm, or the re- 
verſe, when the fore-arm is fixed, and we are to raiſe 
the trunk by holding with the hands. 

LXXXIII. The PALMARIS LONGUS is a long thin 


muſcle, which, although it ſeems to have another uſe 


in its expanſion into the aponeuroſis, yet is truly, by 
inſertion into the annular ligament of the wriſt, a 
flexor of the wriſt, and, in ſome degree, a pronator of 
the radius. | 

It ariſes from the SPY" condyle of the os hu- 
meri, and is the firſt of five muſcles which have one 
common tendon going out, like radii, from one com- 
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| 82 v. mon centre, viz. the palmaris; the flexor radialis; 
If the flexor ulnaris; the flexor digitorum ſublimis ; the 
flexor digitorum profundus. 

The palmaris longus ariſes from the inner condyle 
of the os humeri, and alſo from the intermuſcular 
tendon, which joins it with the flexor radialis and 
flexor digitorum ſublimis, and from the internal ſur. 
face of the common ſheath. Its fleſhy belly is but 
two inches and a half or three inches in length; and 

| | its long ſlender tendon deſcends along the middle of 
| | the fore-arm to be inſerted into the fore part of the 

annular ligament of the wriſt, juſt under the root of 
- the thumb. This tendon ſeems to, give riſe to the 

very ſtrong thick aponeuroſis of the palm of the hand, 

(under which all the muſcles of the hand run, and 

which conceals the arch of blood veſſels, and protects 

them), thence the muſcle has its name. But it is a 
| very common miſtake to think, that becauſe tendons 
| are fixed to the ſheaths, the ſheaths are only produe- 
ll! - tions of the tendons; whereas the ſheaths do truly 
ariſe from bones. The faſcia which the deltoides is 
thought to form, ariſes from the acromion and cla- 
vicle ; and the faſcia, which the biceps is thought to 
| produce, ariſes from the condyles of the humerus ; 
1 | and that great ſheath of tendon which is made tenſe 
} by the muſculus fafcialis of the thigh, does not ariſe 
from that mufcle, but comes down from the ſpine of 
the ilium, ſtrengthened by expanſions from the ob- 
lique muſcles of the abdomen; in the preſent in- 
ſtance, we have the cleareſt proof of faſcia being de- 
rived from ſome other ſource than the tendons, for 
ſometimes the palmaris muſcle is awanting, when ſtill 
the tendinous expanſion is found, and ſome pretend to 

y ſay, 
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ſay, that the expanſion is awanting when the muſcle is pu v. 
found. The aponeuroſis, which covers the palm, is * Y©. 
like the palm itſelf, of a triangular figure ; it begins 

from the ſmall tendon of the palmaris longus, and 
gradually expands, covering the palm down to the 

ſmall ends of the metacarpal bones. Its fibres ex- 

pand in form of rays; and towards the end, there are 

croſs bands which hold them together, and make 
them ſtronger ; but it does not cover the two outer 
metacarpal bones (the metacarpal of the fore finger, 

or of the little finger), or it only covers them with a ve- 

ry thin expanſion. : 

Now this palmar expanſion alſo ſends down perpen- 
dicular divifions, which take hold on the edges of the 
metacarpal bones: and thus there being a perpendi- 
cular diviſion to each edge of each metacarpal bone, 
there are eight in all, which form canals for the ten- 
dons of the fingers, and for the lumbricales muſcles. 

LXXXIV. The rALMARIS BREVIS is a thin flat cu- 84. 
taneous muſcle, which ariſes properly from the edge 
of the palmar aponeuroſis, near to the ligament of 
the wriſt ; whence it ſtretches acroſs the hand in thin 
faſciculi of fibres, which are at laſt inſerted into the 
os pififorme, on which the little finger ſtands, and 
into the ſkin and fat on the edge of the palm. This 
is the PALMARIS CUTANEUS of ſome authors, for which 
we can find no uſe, except of drawing in the ſkin of 
the hand, and perhaps making the palmar expanſion 
tenſe.- | 
. LXXXV. The FLEXOR CARPI RADIALIS is a long 33. 
thin muſcle ariſing from the inner condyle, ſtretching 
along the middle of the fore-arm ſomewhat in the 
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courſe of the radius, and is one of the five muſcles 
which riſe by one common tendon, and which are, 
for ſome way, tied together. 

It ariſes tendinous from the inner condyle; the ten. 
don very ſhort and thick. This tendon, at its origin, 
is ſplit into many (ſeven) heads, which are interlaced 
with the heads of the ſublimis profundis palmaris, &c.; 
conſequently this muſcle not only ariſes from the in- 
ternal condyle, but alſo from the intermuſcular 35 
titions (as from that betwixt it and the ſublimis) : 
forms a long tendon, which, becoming at laſt 0 
ſmall and round, runs under the annular ligament: it 
runs in a gutter peculiar to itſelf; but in this canal it 


is moveable, not fixed: it then expands a very little, 


and is inſerted into the metacarpal bone of the fore 
finger, alſo touching that which ſupports the thumb. 

Its uſe is chiefly to bend the wriſt upon the radius. 

But when we conſider its oblique direction, it will 
alſo be very evident, that it muſt have ſome effect in 
pronation ; and this, like many of the muſcles of the 
fore arm, although deſigned for a diflerent purpoſe, 
will alſo have ſome effect in | bending the oy: arm at 
yo elbow joint. 
LXXXVI. The rIrXOR CARPI ULNARIS is a long 
muſcle, much like the former; but as its courſe is 
along the radius, or upper edge of the en, * 
runs along the ulna or lower edge. 

It comes off tendinous from the inner condyle of 
the os humeri, by the common tendon of all the muſ- 
cles: It has alſo, like the pronator teres, a ſecond 
head, viz. from the olecranon proceſs of the ulna, 
which ne by, * as the radial nerve paſſeg 


betwixt 


\ 
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betwixt the heads of the pronator teres, the ulnar a V. 


nerve perforates this muſcle betwixt its heads. The 
flexor ulnaris paſſes all along the flat ſide of the ulna, 
betwixt the edge of the ſublimis and the ridge of the 
bone: and here it has a third origin of oblique fibres, 
which come from the edge of the ulna, two thirds of 
its length. Its tendon begins early on its upper part, 
by which it has ſomewhat the form of a penniform 
muſcle. It has ſtill a fourth origin from the inter- 
muſcular partition, which ſtands betwixt it. and the 
ſublimis flexor; and is alſo attached to the internal 
ſurface of the common faſcia of the arm. Its long 
tendon is at laſt inſerted into the os piſiforme at its 
fore part, where it ſends off a thin tendinous expan- 
ſion to cover and ftrengthen the annular ligament; 
and alſo a thin expanſion towards the fide of the little 
finger to cover its muſcles. 

This 1s to balance the flexor * acting to- 
gether, they bend the wriſt with great ſtrength; and 
when this acts alone, it pulls the edge of the hand ſide- 
ways. 


 LXXXVI. The FLExoR DIGITORUM SUBLIMIS, is 


named SUBLIMI1s from being the more ſuperficial of the 
two muſcles, PE«FORATUS, from its tendon being per- 
forated by the tendon of that which lies immediately 
below. It lies betwixt the palmaris longus and flexor 
ulnaris : It is a large fleſhy muſcle ; and not only its 
tendons, but its belly alſo, is divided into tour faſci- 
culi, correſponding with the fingers which it is to 
ſerve. | | 

It ariſes from the internal condyle, along with the 
other fe four muſcles ; from the 9 of the elbow 

| Joint ; 
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Plate v. joint; from the coronoid proceſs of the ulna; and 
& VI. 

| from the upper part of the radius, at the ſharp ridge. 

By theſe origins, it becomes very fleſhy and thick; 

and, a little above the middle of the fore-arm, divides 

into four fleſhy portions, each of which ends in a 

flender tendon. The tendons begin at the middle of 

the fore-arm, or near the diviſion ; but they continue 

to be joined to each other by fleſhy fibres ſome way 

down : and indeed the fleſhy fibres ceaſe only, when 

it is about to paſs under the annular ligament of the 

wriſt. At this place, a cellular ſtringy tiſſue connects 

the tendons with each other, and with the tendons of 

the profundus; but after they have paſſed under the 

ligament, they expand towards the fingers which they 

are to ſerve. They each begin. to be extended and 

flattened, and to become thinner ; they begin to ap- 

pear cleft ; they paſs by the edge of the metacarpal 

a | bones, and eſcape from under the palmar aponeuroſis : 

1 | and where 1t ends, viz. at the root of the fingers, a 

| tendinous ſheath or burta begins, in which theſe ten- 
dons continue to be encloſed. | 

The tendons are fairly ſplit juſt oppoſite to the top 

of the firſt phalanx: and it is at this point that the 

tendons of the deeper muſcle paſs tarough this ſplit- 

ting. The flattened tendon parts into two, and its 

oppoſite edges diverge ; the back edges meet behind 

the tendons of the profundus, and form a kind of 

ſheath for them to paſs in; and then they proceed 

forward along the ſecond phalanx, into the fore part of 

which they are implanted. 

This muſcle is exceedingly ſtrong : its chief office 

is to bend the ſecond joint of the fingers upon the 

firſt, and the firſt upon the metacarpal bone. And 

in 
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: 10n to the number of joints that a muſcle Plate v. 
in proporti ) uſcle & VI. 


paſſes over, its offices muſt be more numerous ; for 
this one not only moves the fingers on the metatarfus, 
but the hand upon the wriſt, and even the fore-arm 
upon the arm. | 

LXXXVIII. The rIEXOR DicIToRUM PROFUNDUS 
vel PERFORANS, has the ſame origin, inſertion, and uſe, 
inſomuch that the deſcription of the laſt is applicable 
to this muſcle in almoſt every point. This is of a low- 
er ſtratum of muſcles ; it lies deeper, and under the for- 
mer, whence its name: and by this deeper ſituation it 
is excluded from any hold upon the tubercle of the hu- 
merus. | 

It ariſes from the ulna, along its internal ſurface, 
from the whole ſurface of the interoſſeus ligament, 
and alſo in ſome degree, from the intermuſcular mem- 
brane, which ſeparates this from the ſublimus. 

This muſcle is ſmall, we may ſay compreſſed above, 
but it grows pretty ſtrong and fleſhy, near the middle 
of the arm ; it divides above the middle of the arm, 
into four portions, correſponding with the four fingers; 
and it is about the middle of the arm, that the ten- 
dons begin, and continue to receive muſcular fibres 
from behind, all down to the ligament of the wriſt : 
At the wriſt theſe tendons are tied to each other, 
and to the tendons of the ſublimis, by looſe ten- 
dinous and cellular fibres. They diverge from each 


other, after paſſing under the annular ligament; 


and going along in the hollow of the bones, under 
the tendons of the ſublimis, they firſt paſs through 
the bridges formed by the palmar apponeuroſis, 
then enter the ſheaths of the fingers, and finally 
paſs through the perforations of the ſublimis, a lit- 
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tle below the ſecond joint of the fingers: at this place, 


the perforating tendons, are ſmaller and rounder for 


their eaſy paſſage, and after paſſing, they again ex. 


| pand and become flat. They alſo above this, appear 


9. 


themſelves ſplit in the middle, without any evident 
purpoſe; they paſs the ſecond phalanx, and are fixed 


into the root of the third. And every thing that i; 


ſaid of the uſe of the ſublimis, may be applied to this, 
only that its tendons go to the furtheſt joint.” 
LXXXIX. LuMBRICALES.—T ſhall here deſcribe, as a 
natural appendage of the profundus, the Lumsiicaus; 
muſcles, which are four ſmall and round muſcles, re. 


ſembling the earth worm, in form and fize ; whence 


they have their name. They ariſe in the pal of the 
hand, from the tendons of the profundus, and are 


therefore, under the ſublimis, and under the palmar 


aponeuroſis. They are ſmall muſcles, with long and 
very delicate tendons. Their fleſhy bellies, are about 
the length of the metacarpal bones, and their ſmall 
tendons ſtretch over two joints, to reach the middle 
of the ſecond phalanx. The firſt lumbricalis, is larger 
than the ſecond, and the two firſt, larger than the two 
laſt. 

The firſt ariſes from the ſide of the tendon of the 
fore fingers, which is next to the radius; the others ariſe 
in the forks of the tendons; and though they riſe more 
from that tendon which is next the ulna, yet they 
have attachments to both. Their tendons begin be- 
low the firſt joint of each finger; they run very ſlen- 


der along the firſt phalanx, and they gradually wind 


around the bone, ſo that though the muſcles are in 
the palm of the hand, the tendons are implanted in 
5 the 
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the bak parts of the fingers, and their final connec- oF IV. 


tion, is not with the bending tendons of the ſublimis 
and profundus, but with tendons of the extenſor di- 
gitorum, and with the tendons of the external inter- 
oſſei muſcles, with which they are united by tendinous 
chreads. 

Hence their uſe is very evident ; : they bend the 
firſt joint, and extend the ſecond ; they perform alter- 

nately either office ; ; when the extenſors act, they 
aſſiſt them by extending the ſecond phalanx or joint: 
When the flexors act, and keep the firſt and ſecond 
joint bended, the extending effe& of theſe ſmaller 
muſcles 1s prevented, and all their contraction muſt be 
directed, ſo as to affect the firſt joint only, which 
they then bend. 

They are chiefly uſeful, in performing the quick 
ſhort motions, and ſo they are named by Cowper, the 
muſculi fidicinales, as chiefly uſeful, in playing upon 
muſical inſtruments. 

XC. The FLEXOR LONGUS POLLICIS Is hoes by the 
fide of the ſublimis, or perforatus, and lies under the 
extenſor, or rather extenſores carpi. It runs along the 
inner fide of the radius, whence chiefly it ariſes. 


Its origin is from all the internal face of the radius 


downwards, from the place where the biceps is inſerted, 
and from the introſſeous ligament, all the length down 
to the origin of the pronator quadratus ; nor does it 
even ſtop here; for the tendon continues to receive 
fleſhy ſlips all the way down to the entry, under the li- 
gament of the wriſt. It has often alſo another head, 
which ariſes from the condyle of the humerus, and the 
fore part of the ulna; which head is tendinous, and 
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bone, to be inſerted into the very point of it. 


firſt on the metacarpal bones, and occaſionally the 


ing the radius upon the ulna. 
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radius. 

It becomes tendinous, very high, 1. e. above the 
middle of the arm, and its ſmall tendon paſſes under 
the annular ligament, glides in the hollow of the oz 
metacarpi pollicis, and ſeparates the ſhort flexor into 
two heads, paſſes betwixt the two ſeſamoid bones in 
the firſt joint of the thumb, and running in the tendi. 
nous ſheath, it reaches at laſt the end of the fartheſt 


There is ſometimes ſent off from the lower part of 
the muſcle a ſmall fleſhy flip, which joins its tendon to 
the indicator tendon of the ſublimis. 

Its uſes, we conjecture, are exactly as of thoſe of the 
other flexors, to bend the laſt phalanx on the firſt, the 


wriſt upon the radius and ulna. 

XCI. The -yRONATOR QUADRATUS, ſo named from 
its ſhape and form, is one of the moſt ſimple in its ac- 
tion, ſince it ſerves but one direct purpoſe, viz. turn. 


It lies flat upon the interoſſeous ligament, upon the 
fore part of the arm, about two inches above the wrilt; 
it is nearly ſquare, and is about three inches in length 
and breadth. Its fibres go obliquely acroſs, betwixt 
the radius and ulna. It ariſes from the edge of the 
ulna, adheres to the interoſſeous ligament, and goes 
to be implanted into the edge of the radius. It turns 
the radius upon the ulna and this muſcle, and in ſome 
degree alſo the flexor pollicis are the only muſcles 
which do not come fairly under that arrangement, by 
which 
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which I have endeavoured to explain the muſcles of rn. 


the fore- arm. 


EXTENSORS. 


The muſcles which lie upon the outer ſide of the 
fore-arm, the ſupinators and the extenſors of the fin- 
gers and wriſt, all ariſe from one point, the external 
condyle of the humerus, and are all delivered in this 
liſt: | | 
The EXTENSOR CARPI RADIALIS LONGIOR, 

all extend 
The EXTENSOR CARPI RADIALIS BREVIOR, 
The EXTENSOR CARPI ULNARIS, the wriſt, 
The SUPINATOR LONGUS,—turns the palm upwards. 
The EXTENSOR COMMUNIS DIGITORUM,—extends all the 
fingers, and unfolds the hand. 


The EXTENSOR PRIMI INTERNOIDII POL- 7 
. extend 

The EXTENSOR SECUNDI INTERNOIDII | the {ſeveral 
POLLICIS, | Joints of the 

The EXTENSOR TERTII INTERNOIDII | thumb. 
POLLICIS, * 


The EXTENSOR PRIMI DIGITI vel INDbIicATOR, —extends 
the fore finger. 

The EXTENSOR MINIMI DIGITI, vel AURICULARIS,—CX- 
tends the little finger. 


All theſe muſcles ariſe from one point, the external 
condyle. They all roll the radius outwards, or extend 
the wriſt, or extend the fingers. As the muſcles which 
bend, need more fibres, -and greater ſtrength, they 
ariſe from the internal condyle, which is the larger, 
they lie in a deep hollow, for the bones of the fore 
arm bend to conceal them, and they form a very thick 
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Plate IV. fleſhy cuſhion ; but the OE requiring leſs power, 
ariſe from the ſhorter proceſs of the outer condyle 


t 
are on the convex fide of the arm, and are thin, hay. 
ing few fibres; ; for though there f is a large maſs of fleſh t 
on the inner ſide of the arm, forming two big flexor, 9 


there is only a thin layer on the outer ſide of the : arm, 
forming one flat and weak extenſor. N 
92 XCII. SurinaToR NAD LonNGUs. This muſcle, 
forms the very edge of the fore arm: It ariſes by ma- 
ny ſhort tendinous fibres, from the ridge of the hu- 
merus, above the external condyle, which origin, is ful. 
ly two inches in length above the condyle. It alſo 
ariſes ' from the inter-muſcular membrane; and, as it 
ſtands on the very edge of the fore arm, it runs be- 
twixt the flexor and extenſor radialis. It becomes 
thicker as it paſſes the joint of the humerus, and there 
gives a very peculiar form to the arm: It then be- 
comes ſmaller, and forms a flat tendon, which is quite 
naked of fleſh from the middle of the radius, or a lit- 
le below, down to the wriſt: This tendon becomes 
gradually ſmaller, till it reaches the wriſt, where ex- 
panding a little, it is inſerted into the radius, _ in 
the tuber of its lower head. ' 792 2 
Its uſe is perhaps, Chiefly as a ſupinator, but it is 
placed juſt upon the edge of the arm; it ſtands as a 
ſort of intermedium betwixt the two ſets of muſcles; 
it is fixed indeed, rather upon the internal ſurface of 
the radius ; but yet when the ſupination is complete, 
when the hand 18 rolled very much outward, it will 
become : a pronator. | 3 | 
It is all at once ſupinator and pronator, and for a 
moſt evident reaſon, a flexor alſo of the fore arm, ſince 
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its origin is at leaſt two inches up the humerus, above 9 Iv. 


the joint of the elbow. 

XCIII. The ExrTENSOR CARPI RADIALIS LONGIOR, has 
the additional name of longior or primus, to diſtin- 

guiſh it from the next. It is almoſt entirely covered 
with the laſt muſcle, the ſupinator. | 

It ariſes from the ridge of the-humerus above the 
external condyle, and juſt under the origin of the ſu- 
pinator 3 it deſcends all along the back of the radius ; 
and after having become a thick fleſhy belly, it dege- 
nerates a little lower than the middle of the radius, 
into a thin flat tendon, which becomes flender and 
ſmall as it deſcends ; and turning a little more towards 
the back of the radius, it then paſles over the wriſt, 
and goes along with the tendon of the extenſor, un- 
der the annular ligament, paſſing in a groove of the 
radius; at laſt, it is inſerted into the root of the me- 
tacarpal bone of the fore finger, in that edge next the 
thumb. | 

It is chiefly an extenſor of the wriſt : in pronation, it 
pulls the wriſt directly backwards; in ſupination, it 
moves the hand ſideways. It is alſo a pronator, when 
the hand is turned back to the greateſt degree; and 
from its origin, high upon the ſhoulder bone, it is al- 
ſo a flexor of the fore arm. 

XCIV. ExTENSOR CARPI RADIALIS BREVIOR. This 


muſcle is almoſt the ſame in deſcription, name, and uſe, 
with the former. It ariſes from the external condyle, . 


and here a common tendon for many muſcles is form- 
ed, juſt as in the internal condyle ; for from this point 
ariſe the extenſor brevis, extenſor digitorum, extenſor 
minimi digiti, extenſor carpi ulnaris. 
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The extenſor carpi radialis brevior, ariſes ſrom the 
outer condyle of the humerus, by the common ten. 
don; it alſo ariſes from the aponeuroſis, which lies be. 
twixt the extenſor digitorum and this; it grows 3 


pretty large, fleſhy body, and begins like the laſt, to 


be tendinous below the middle of the radius; ſo that 
this muſcle continues fleſhy lower than the laſt one, 
and its tendon is alſo much larger and thicker ; it runs 
under the annular ligament, in the ſame channel with 
the extenſor longior ; it expands a little before its in. 
ſertion, which is into the fore part of the metacarpal 
bone of the middle finger, a little towards that edge, 
which is next the radius : Some little fibres paſs from 
this tendon, to the metacarpal bone of the fore finger. 
All that was ſaid concerning the extenſor longus, 
may be ſaid of this, for all the three laſt muſcles, lie ſo 
ambiguouſly on the edge of the arm, that though they 
are regularly fupinators and extenſors, they become 
pronators and flexors, in certain poſitions of the hand. 
XCV. ExTENSOR CARPI ULNARIS.—By the name, 
merely of this muſcle, we know its extent and courſe, 
its origin, inſertion, and uſe. | | 

It is one of the muſcles, which belong to the com- 
mon tendon, ariſing from the external tubercle of the 
os humeri: It lies along the ulnar edge of the arm; it 
alſo ariſes from the intermuſcular membrane, which 
ſeparates this, from the extenſor digitorum, and the 
extenſor digit! minimi; and chiefly it is attached to 
the internal ſurface of the common ſheath. It ariſes 
alſo from the face and edge of the ulna, the whole way 
down ; its tendon begins 1n the middle of its length, 
| and 
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and is accompanied all down to the wriſt, with fea- 
ther- like fleſhy fibres. 

It is fixed into the outſide of the lower head, of the 
metacarpal bone, of the little finger. 

Its uſe 1s to extend the carpus. And it may be now 
obſerved, that when the two extenſors of the wriſt, the 
radialis and ulnaris act, the hand is bent directly back- 
wards; that when the flexor radialis, and extenſor ra- 
dialis act together, they bend the thumb towards the ra- 
dius; and that when the flexor ulnaris and extenſor 
ulnaris act, they bend the little finger towards the ul- 
na, as in cutting with the edge of the hand: thus, a 
circle may be performed by acting with thoſe in ſuc- 
ceſſion. a 

XCVI. ExrENSOR DIGITORUM COMMUNIS.----This 
muſcle correſponds with the ſublimis and profundus, 
and antagoniſes them, and reſembles them in ſhape as 
in uſe. It covers the middle of the fore-arm, at its 
back, and lies betwixt the extenſor radialis ſecundus, 
and the extenſor minimi digiti. 

Its origin 1s chiefly from the outer condyle, by a ten- 
don common to it, with the extenſor carpi brevior, 
and alſo from the intermuſcular membrane, which ſe- 
parates it on one ſide from the extenſor minimi digiti, 
and on the other from the extenſor carpi brevis, and 
alſo from the back part of the common ſheath. It 
grows very fleſhy and thick, as it deſcends, and about 
the middle of the fore-arm it divides itſelf into three 
ſlips of very equal ſize. But though the tendons be- 
gin ſo high, they continue, like thoſe of the flexors, to 
receive fleſhy penniform fibres all down, almoſt to the 


annular 


Plate IV. 
& V. 
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annular ligament. Theſe tendons are tied together 
by a looſe web of fibres, and being gathered together, 
they paſs under the ligament in one common and ap- 
propriated channel, Having paſſed this ligament, they 
diverge and grow flat and large. And they all have 


the appearance of being ſplit by a perpendicular line. 


They are quite different from the flexor tendons jn 
this, that they are all tied to each other by croſs bands; 
for a little above the knuckles, or firſt joint of the fin. 
gers, all the tendons are joined on the back of the 


hand by ſlips from the little finger to the ring, from the 


ring to the mid finger, and from that to the fore finger, 
So that it ſeems to be one ligament running quite a- 
eroſs the back of the hand. It would be fooliſh to de- 
ſcribe them more minutely ; for the croſs bands change 
their places, and vary in every ſubject, and in ſome 
they are not found. N 

After this, the tendons paſs over the heads of the 
metacarpal bones, along the firſt phalanx of the fingers, 
and being there joined by the tendons of the intero/- 
ſel and lumbricales, they altogether form a ſtrong ten- 
dinous ſheath, which ſurrouuds the back of the fin- 
Ser | LY | 

Now, it is to be remembered, that this mulole ſerves 
only for the fore, middle, and ring fingers: That if it 
moves the little finger, it 1s only by a ſmall flip of ten- 
dinous fibres, which it often gives off at the general 
divergence, but ſometimes not; ſometimes it gives one 
flip, ſometimes two, often none at all. And fo the lit- 
tle finger has its proper extenſor quite diſtin& from 
this, | 

| The 
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The uſe of the muſcle is to extend all the fingers ; 


the wriſt, as in ſtriking backwards with the knuckles. 
And fince there is but one extenſor muſcle, the croſs 


tendons are a proviſion againſt the bad conſequences 


of any ſingle tendon being cut acroſs, 


XCVII. The EkXTENSOR MINIMI DIGITI, named alſo 


AURICULARIS, from its turning up the little finger, as in 
picking the ear, ſhould really be deſcribed with the 
laſt muſcle; if we ſee the origin, courſe, and ufe of 
this muſcle exactly the ſame with it, why ſhould. we 
not reckon it as a ſlip of the common extenſor, appro- 
priated to the little finger ? 

Its origin 1s from the outer condyle, along with the 
other tendons. It alſo adheres ſo cloſely both to the 
tendinous partitions, and to the internal ſurface of the 
common faſcia, that it is not eaſily ſeparated in diſſec- 
tion. It begins ſmall, with a conical kind of head ; 


Plate IV. 
& V. 
and when they are fixed, it will aſſiſt the extenſors off 


> 


it gradually increaſes in ſize ; it is pretty thick near 


the wriſt ; it adheres all along to the common exten- 


ſors of the fingers; it begins to be tendinous about an 
inch above the head of the ulna; it continues to re- 
ceive fleſhy fibres down to the annular ligament; and 
1 paſles under the annular ligament in a channel pe- 
culiar to itſelf, which is indeed the beſt reaſon for mak- 
ing this a diſtin muſcle. 

This channel has a very oblique direction, and the 
tendon, like all the others, expands greatly in eſcaping 
from the ligament of the wriſt. It is connected with 
the other tendons, in the manner I have deſcribed. 
Cloſe to the wriſt, it is connected with the tendon of the 
ring finger, by a flip which comes from it; and at the 

| M m knuckle, 
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eatery. knuckle, and below it, it is again connected with the 
tendons both of the ring finger, and of all the others, 
by the croſs bands or expanſions, 

Whatever has been ſaid of the uſe of the laſt muſcle, 
is to be underſtood of this; as its extending its proper 
finger, aſſiſting the others by its communicating band, 
and in its extending the wriſt, when the fiſt is clinched. 
Its inſertion is into the back of the ſecond joint of the 
little finger, along with the interoſſæœi and lumbricales. 
Its tendon has alſo a fmall flit; for the head of the 
proper extenſor of the little finger, and the heads of the 
common extenſors of the others are inſerted into the 
top of the ſecond phalanx, juſt under the firſt joint, 

They ſend off at the ſides tendinous flips, which, paſ- 
ſing along the edges of the bones, do, in conjunction 
with the tendons of the interoſſæi and lumbricales, 
form a ſplit tendon, which meets by two curves at the 
foot of the laſt bone of the fingers, to move the laſt 
Joint. 

93. XCVIII. The EkXTENSO0R PRIMUS POLLICIS, is theſhort- 
eſt of the three. It is named by Albinus, and others, 
ABDUCTOR LoN dus; but ſince every muſcle that extends 
the thumb muſt pull it away from the hand, every one 
of them might be, with equal propriety, named abduc- 

tors. 
The extenſor primus lies juſt on the fore edge of the 
radius, croſling it obliquely. overhead | 

It ariſes about the middle of the fore-arm, from the 
edge of the ulna, which gives riſe to the interoſſeeus 
membrane itſelf, and alſo from the convex ſurface of 

the radius, 
WM 5 | N The 
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The fleſhy belly commonly divides itſelf into two or Plate Iv. 
three; ſometimes four fleſhy ſlips, with diſtinct tendons, © 
which croſſing the radius obliquely, flip under the ex- 
ternal ligament of the carpus, and are implanted into 
the root of the firſt metacarpal bone, or rather of the 
firſt phalanx of the thumb, towards the radial edge, ſo 
that its chief uſe 1s to extend the thumb, and to in- 
cline it a little outwards towards the radius. It muſt, 
alſo, like the. extenſors of the fingers, be an extenſor 
of the wriſt : and it evidently muſt, from its oblique 
direction, aſſiſt in ſupination. 

XCIX. The EXTENSOR SECUNDUS POLLICIS is longer 99+ 
than the firſt. It is named by Douglas, the extenſor 
ſecundi intermodii pollicis ; by * the extenſor 
minor pollicis. 

This muſcle lies cloſe by the former. It ariſes juſt 
below it, from the ſame edge of the radius, and from 
the ſame ſurface of the interoſſeous membrane, it runs 
along with it in the ſame bending courſe; and, in 

ſhort, it reſembles it ſo much, that Winſlow has reck- 
oned it as part of the ſame muſcle. 

Its origin is from the edge of the ulna, the et. 
ſeous ligament, and the radius. Its ſmall round ten- 
don paſſes ſometimes in a peculiar channel, ſometimes 
with the extenſor primus. It goes over the metacar- 
pal bone of the thumb; it expands upon the bone of 
the firſt phalanx; and it is inſerted juſt under the ſe- 
cond joint. 

It extends the ſecond bone of the thumb upon the 

| firſt; it extends the firſt bone alſo ; and it extends the 


wrift, and, by its oblique direQion, contributes to ſu- 
pination. 
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G. ExTENnSOR TERTIUS POLLICIS.— This which bends 
the third joint is called in common the extenſor longus 
pollicis. And here is a third muſcle, which, in form 
and place, and function, correſponds with the two for- 
mer ones. 

Its origin is from the ridge of the ulna, and from 
the upper face of the interoſſeous membrane; and it 
is a longer muſcle than the others, for it begins high, 
near the top of the ulna, and continues the whole way 
down that bone, and is very fleſhy and thick. It is 
penniform all the way down to the ligament of the 
wriſt ; and its ſmall tendon paſſes the ligament in a 
peculiar ring, This tendon appears ſplit, like thoſe of 
the fingers; it goes along the ulnar fide of the firſt 


bone of the thumb, reaches the ſecond, and is im- 
planted there by a ſmall flip of tendon; and being ex- 


panded, it ſtill goes forward, to be inſerted once more 
into the third bone of the thumb at its root. 

Its uſe is evident, after deſcribing the others. For 
we have only to add another joint for motion. It 
moves the laſt joint of the thumb, then the ſecond, 
then its metacarpal bone upon the carpus ; and if that 
be held firm, it will extend the carpus; and it will, in 
its turn, contribute to 6 though in a leſs de- 
gree than the others. 

CI. InpicaToR.—The ExTENSOR INDICIS PROPRIUS 
has very nearly the ſame origin, and exactly the ſame 
courſe with the laſt, and hes by the fide of it. 

Its origin is from the ulna, by the fide of the exten- 


ſor longus pollicis. It has alſo ſome little attachments 


to the interoſſeus membrane, It, like the others, is 
feathered 
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feathered with fibres in an n oblique direction, down to rw. 


the ligament of the wriſt. | 

This muſcle lies under the extenſor communis digi- 
torum ; its tendon paſſes along with the common ten- 
don, through the annular ligament, and near the top 
of the metacarpal bone, or about the place of the com- 
mon junctions of all theſe tendons. This one joins 
with the indicator tendon of the common extenſor. 

Its uſe is in extending all the three joints of the fore 
finger; aſſiſting the common extenſor, in pointing with 
that finger, in acting independently of the common 
extenſor, and in helping to extend the wriſt, when the 
fingers are cloſed, | 

CII. The suriNATroR BREVIS, is an internal muſcle, 
which forms, with the muſcles of the thumb of the 
fore finger, and mid-finger, a kind of ſecond layer ; 
and this one hes concealed, much as the pronator 
quadratus does, on the inner fide of the fore-arm. It 

is a ſhort muſcle, but very thick and fleſhy, and of 
| great power. 

It ariſes from the outer tubercle of the os humeri, 
and from the edge of the ulna, and from the interoſ- 
ſeous ligament : it is then lapped over the radius, and 
is inſerted into its ridge; ſo that this ſupinator brevis, is 
very directly oppoſed to the pronator teres, the inſer- 
tion of the two muſcles, almoſt meeting on the edge of 
the radius. It is almoſt circumſcribed to one uſe, that 
of performing the rotation of the radius outwards; but, 
perhaps, it may alſo have ſome little effect in extend- 
ing the ulna and of aſſiſting the anconeus. 
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MUSCLES SEATED ON THE HAND. 

Bxs1pxs theſe muſcles which bend and extend the 
fingers, there are other ſmaller ones, ſeated on the 
hand itſelf, which are chiefly for aſſiſting the former, 
and for quicker motions ; but moſt eſpecially, for the 
lateral motions of the thumb and little finger, and 
which are therefore named, aDDUCTORS, ABDUCTo0Rs, 
and FLEXORS, of the little finger and thumb, 

That they are chiefly uſeful, in aſſiſting and 
ſtrengthening the larger muſcles, i$ evidemt from this, 
that much power being required for flexion, we find 
many of theſe ſmaller muſcles, added in the palm of 
the hand; but as there is little power of extenſion 
needed, no more almoſt, than to balance the power of 
the flexors, there are no ſmall muſcles on the back of 
the hand, the interoſſæi externi excepted, which are 
chiefly uſeful, in ſpreading the fingers. 

The ſhort muſcles in the palm of the hand, are for 
bending the thumb, the fore-finger, and the little 
finger : and the little finger and the thumb have each 
of them three diſtinct muſcles; one to pull the thumb 


away from the hand, one to bend it, and one to pull it 


towards the hand, oppoſing it to the reſt of the fingers, 
and ſo of the little finger, which has alſo three muſ- 


cles. 


ARRANGEMENT OF THESE MUSCLES. 

I. LUMBRICALES, Which bend all the fingers. 
\ ABDUCTOR POLLICIS, I bending the thumb and 
2 | FLEXOR AND APPONENS | carrying it away from the. 


POLLICIS, other fingers, or towards 
 LappucTor POLLIKEIS. I the plam of the hand. 


3. ABPUCTOR 
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which carries the fore Singer N 
towards the thumb. * 


(ABDUCTOR MINIMI DIGI-] which bend the little 

F ; TI, finger, and carry it like 
ADDUCTOR MINIMI DIG1T1, | the thumb outwards or 
FLEXOR MINIMI DIGITI, J inwards, 


which are ſmall muſcles, lying be- 
twixt the metacarpal bones, and aſ- 
fiſting the lumbricales, in bending 
the fingers. 


z. \ABDUCTOR INDICIS, 


5.4 INTEROSSZ1, 


ALL the muſcles of the thumb are ſeated on the in- 
ſide, to form the great ball of the thumb, and it is not 
eaſy at firſt, to conceive how muſcles having ſo much 
the ſame place, ſhould perform ſuch oppoſite motions ; 

yet it is eaſily explained, by the ſlight variation of 
their places; for the aBpucToR ariſes from the annu- 
lar ligament near the radius, and goes towards the 
back of the thumb. 

The flexors ariſe deeper, from bones of the carpus, 
and from the inſide of the ligament, and go to the in- 
fide of the thumb. The Appucrok ariſes, from the 
the metacarpal of the mid finger, and goes to the in- 
ner edge of the thumb. 

CIII. The ABDVUcrox POLLICIS is only covered by 
the common -integuments. It begins a little tendi- 
nous from the outſide of the annular ligament, juſt 
under the thumb, and by ſome little fibres from the 
os fcaphoides ; and from the tendon of the long ab- 
ductor or extenſor primus, it bends gradually round 
the thumb, and is at laſt inſerted in the back of the 
firſt joint, juſt above the head of the metacarpal bone. 

| ; But 
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Plate w. But it does not ſtop here; for this flat tendon is riow | 

{ expanded into the form of a faſcia, which, ſurround. 

j ing the firſt bone of the thumb, goes forward upon 

its back part, quite to the end, along with the com. 

1 mon tendon of the extenſor. This muſcle, like the 
others, is covered by a thin expanſion from the ten. 
don of the palmaris, as well as by the common inte. 
guments. | 

Its only uſe is to pull the thumb from the fingers, 
and to extend the ſecond bone upon the firſt. 

Albinus deſcribes a ſecond muſcle of the ſame 
name, having the ſame courſe, origin, inſertion, and 
uſe : It alſo ariſes from the outer fide of the ligament 
of the wriſt, and is fixed into the fide of the thumb, 
and lies upon the inſide of the former muſcle. 

Theſe two are inſerted into the firſt bone of the 
thumb; but the next is inſerted into the metacarpal 
bone. | 8255 

204. CIV. The orroN ENS POLLICIS, is often called the 
metacarpal of the thumb. It is placed on the inſide, 
and implanted into the fide of the thumb : Its office 
is to draw the thumb acroſs the other fingers, as in 
clinching the fiſt ; and from its thus oppoſing the 

fingers, it has its name of opponens. 
It lies immediately under the laſt deſcribed muſcle, 
and is like it in all but its inſertion. 

It ariſes from the os ſcaphoides, and from the liga- 
ment of the wriſt. It is inſerted into the edge and 
fore part of the metacarpal bone of the thumb: and 
its uſe is to turn the metacarpal bone upon its axis, 

| and, to oppoſe the fingers; or, in other words, to bend 
the thumb: for I can make no diſtinction. There- 
fore 
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fore this muſcle and the next, which lies cloſe upon Plate IV. 
it, may be fairly conſidered as but two different heads 
of one thick ſhort-muſcle. 

CV. The FLExoR BREvIS POLLICHS is a two headed 10g. 
muſcle, placed quite on the inſide of the thumb, be- 
twixt the fore-finger and the thumb, and extends ob- 
liquely acroſs the two firſt metacarpal bones. It is 
divided into two heads by the long flexor of the 
thumb. _ 

The edge of this muſcle lies in cloſe contact with 
the edge of the laſt, or opponens; and indeed they 
may fairly be conſidered as one large muſcle furround- 
ing the baſis of the thumb. 

One head arifes from the os trapezium, or baſe of 
the thumb, and from the ligament of the wriſt. The 
other head comes from the os magnum, from many 
of the other bones of the carpus, and from the liga- 
ments which unite them. | 

The firſt head is the ſmaller one ; it terminates by 
a pretty conſiderable tendon in the firſt ſeſamoid bone. 
The ſecond head runs the ſame courſe : it is implant- 
ed chiefly in the ſecond ſeſamoid bone, and alſo into 
the edge of the firſt bone of the thumb cloſe by it. 
The ſecond head is exceedingly muſcular and ftrong : 
the heads are completely ſeparated from each other, 
by the tendon of the flexor longus . betwixt 
them. s 
The office of this muſcle is to bend the firſt joint 
upon the ſecond, and the metacarpal bone upon the 
carpus: and indeed the office of this, and of the op- 
ponens, is the ſame. It is in the tendons of this 


double headed muſcle that the ſeſamoid bones are 
found. 


Nn CVI. The 
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CVI. The appucrtoR POLLIcis ariſes from the me. 
tacarpal bone of the middle finger, where it has a flat 
extended baſe. It goes from this directly acroſs the 
metacarpal bone of the fore-finger to meet the thumb. 
It is of a triangular ſhape, and flat : Its baſe is at the 
metacarpal bone; its apex is at the thumb: It is in. 
ſerted into the lower part or root of the firſt phalanx: 
Its edge ranges with the edge of the flexor brevis: 
It concurs with it in office; and its more peculiar uſe 
is to draw the thumb towards the a as in 


pinching. 


Thus do theſe muſcles, covering the root of the 
thumb, form that large and convex ball of fleſh 
which acts ſo ſtrongly in almoſt every thing we do 
with the hand. 

The ball of the thumb is fairly ſurrounded : it is 
almoſt one maſs, having one office: but as the del. 
toides will, in ſome circumſtances, pull the arm down- 
wards, ſome portions of this fleſhy maſs pull the 
thumb outwards obliquely ; ſome directly inwards : 
but the great maſs of muſcle bends the thumb, and 
oppoſes it to the hand ; and as this one muſcle is to 
oppoſe the whole hand, the ball of fleſh is very powW- 


erful and thick. 


The ſhort muſcles of the little finger ſurround its 

root, juſt as thoſe of the thumb ſurround its ball. 
CVII. The aBpuctoR MINIMI DIGITI is a thin fleſhy 
muſcle, which forms the cuſhion on the lower edge 
of the hand, juſt under the little finger. It is an ex- 
ternal muſcle : It ariſes from the os piſiforme, and 
from the outer end of the annular ligament. It is 
inſerted laterally into the firſt bone of the little finger; 
but 

6 
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but a production of it fill goes forward to the ſecond Plate IV. 
bone of the little finger. | 

Its uſe is to ſpread the little finger fdeways, and 
perhaps to aſſiſt the flexors. 

CVIII. The FLExoR Parvus MINIMI DIGITI is a ſmall 108. 
thin muſcle which riſes by the fide of the laſt, and 
runs the ſame courſe, with nearly the ſame inſertion. 

Its origin is from the ligament of the wriſt, and in 
part from the crooked proceſs of the cuneiform bone. 
Its uſe is to bend the little finger. And indeed the 
office and place of both is ſo much the ſame, that I 
have marked the laſt as a flexor ; and the little differ- 
ence there is, is only that this performs a more direct 

flexion. | 
CIX. The appucTor MINIMI DIGITI is ſometimes 
called the metacarpal of the little finger. It lies im- 
mediately under the former muſcle. Its origin is 
from the hook of the cuneiform bone, and the ad- 
joining part of the carpal ligament. 

It is inſerted into the outſide of the tian bone, 
which it reaches by turning round it, Its uſe is to put 
the little finger antagoniſt to the others: it is to this 
finger what the opponens is to the thumb. It alſo, by 
thus bending one bone of the metacarpus, affects the 
whole, increaſes the hollow and external convexity of 
the carpus, and forms what is called Diogenes's cup. 

CX. The ABpucrox INDICIS is a flat muſcle of con- 
ſiderable breadth, lying behind the adductor pollicis, 
and exactly reſembling it, being like the ſecond layer. 
It ariſes from the os trapezium, and from the firſt 
bone of the thumb; and it is inſerted into the back 
part of the firſt bone of the finger, and pulls the fore- 
finger towards the thumb. 


Nn ij The 


109. 


110. 


Plate IV. 


111. 


112. 
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The interoſſei are ſituated betwixt the metacarpa] 
bones. They are ſmall, round, and neat, ſomething 
like the lumbricales in ſhape and fize. Three are 
found in the palm, which bend the fingers, and draw 
their edges a little towards the thumb; four are found 
on the back of the hand, for extending the fingers. 

CXI. The INTEROSSEI INTERNI ariſe from betwixt the 
metacarpal bones. They are alſo attached to the ſides 


of theſe bones. They ſend their tendons twiſting 


round the ſides, to the backs of theſe bones. And 
they are inſerted along with the tendons of the lumbri. 
cales and extenſors, into the back of the finger. They 
are thus flexors of the firſt joint, and extenſors of the 
ſecond joint, as the lumbricales are. 

CXII. The iNTEROSSEI EXTERNI are four in number. 
They ariſe, like the interni, ſrom the metacarpal bone: 
and their interſtices, and from the ligaments of the car- 
pal bones. They are peculiar in having each two 
heads, therefore named interoſſei bicipites. They 
join their tendons to thoſe of the extenſor and lumbri- 
cales ; they have therefore one common office with 
them, that is, extending all the joints of the fingers. 
Many have choſen to deſcribe the origin and inſertion 
with moſt particular care, marking the degree of obli- 
quity, and aſcertaining preciſely their office, and giv- 
ing particular names to each, as prior indicis for the 
firſt external ; all which I forbear mentioning, becauſe 
they muſt be more liable to perplex, than aſſiſt: if we 
but remember their common place and office, it is e- 
nough. The tendons of the flexor muſcles bend 
round the finger, along with the interoſſei and lumbri- 
cales, for a ſurer hold; conſequently the tendons of the 

— Jong 


— Wn gn 


MUSCLES OF THE ARM, &. 28g 


long flexors of the lumbricales of the interoſſei interni, Plate IV. | 
af the extenſors, and of the interoſſei externi, meet 

upon the backs of the fingers, which are by them 

N with a very frong web of tendinous * 


CAP. Iv. 


MUSCLES OF RESPIRATION, OR, OF THE 
KING. 


Tux whole back is clothed with ſtrong muſcles, and Plate vi 
all its holes, irregularities and ſpines, are crofled with 
many ſmaller ones. Theſe muſcles are related either 
to the atm, to the ribs, or to the ſpine, i. e. the verte- 
bræ, whoſe motions they perform; and from this we 
obtain an arrangement not inconfiſtent with the regu- 
lar order of their office, and yet correſponding with the 
beſt order of diſſection. 
The firſt; or uppermoſt layer of muſcles, viz. the tra- 
pezius, the muſculus patientiæ, the rhomboides, the la- 
tiſſimus dorſi, belong to the arm. The ſerrated muſ- 
cles, which lie next under theſe, are the muſcles of 
reſpiration, and belong to the ribs; while the ſplenius 
and complexus, the muſcles of the neck, the longiſſi- 
mus dorſi, facro lumbalis, and the quadratus lumborum, 
which 
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ſmaller muſcles which lie betwixt the RY belong 
entirely to the {pine. 

Reſpiration is indeed performed chiefly by the muſ. 
cles of the belly, that is, in ordinary and eaſy breath. 
ing. In high breathing, the difficulty is relieved by 
the co-operation of almoſt all the muſcles of the trunk, 
of which there is ſcarcely one that may not aſſiſt in 
ſome light degree. But yet the muſcles of the abdo- 
men have many other offices. And the muſcles of 
the ſpine, and of the ſcapula, again belong properly 
to the arm and trunk, and therefore I call thoſe the 
muſcles of reſpiration, by which the ribs are moved in 
breathing, and which have no direct relation to almoſt 
any other motion, but merely that of the ribs. 


The muſcles which are appropriated to the ribs, per- 
forming no other motion, are, 


which comes from the 
1. The sxxxarus rosricus | neck, and lies fleſhy o- 
SUPERIOR, J verthe ribs, topull — 

| | upwards. a 


which comes from the 

lumbar vertebræ, and 

lies flat on the lower 
part of the back, to pull 
the ribs downwards. 


' whichare twelve flat muſ- 
cles ariſing from the tranſ- 
3. The LEVATOREs cosTa- ] Verle procels of each ver- 

"NN I tebræ, and going down to 
the rib below, they raiſe 
the ribs. | 


2. The $EFRRATUS INFERIOR 
POSTICUS, | 


——_—. 


4. The 
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which lie betwixt the ribs, Plate vr. 
and fill up all the ſpace 
betwixt rib and rib; they 6 
alſo raiſe the ribs. 


And there may be added to theſe, that muſcle, 
which, lying under the ſternum, and within the tho- 

rax, is called triangularis ſterni, and pulls the ribs 
en . 

CXIII. The sRRRA Tus surERIOR POSTICUS lies flat up- 113. 
on the fide of the neck, under the trapezius and rhom- 
boides, and over the ſplenius and complexus muſcles. 
It ariſes by a flat and ſhining tendon from the ſpines 
of the three lower vertebræ of the neck, and the two 
uppermoſt of the back. It goes obliquely downwards 
under the upper corner of the ſcapula, and 1s inſerted 
into the ſecond, third, and fourth ribs, by three neat 
fleſhy tongues. 

The ligamentum nuchæ is chiefly formed 6 the 
E e the trapezii muſcles; and the flat tendons 
of theſe upper ſerrated muſcles help to form it. 

They are purely levators of the ribs ; their effect 
upon the vertebræ, if they have any, muſt be very 
ſlight. | 

CXIV. The sERRA TUS INFERIOR POSTICUS, is a very 
broad, thin muſcle, ſituated at the lower part of the 
back, under the latiſſimus dorſi, or over the longiſſi- 
mus dorſi muſcle. 

It ariſes in common with the latiſſimus dorſi, from 
the ſpines of the two or three lower vertebræ of the 
back, and the three or four uppermoſt vertebræ of 
the loins. Their origin, like that of the latiſſimus, is 
by a thin tendinous expanſion; it ſoon becomes fleſhy, 
and, dividing into three, ſometimes four fleſhy ſtraps 
* 4-1 Bod or 


4. The INTERCOSTAL | MUS- 
CLES, 


114. 


115. 


the ninth, tenth, eleventh, twelfth lower ribs; near 


to which they belong: They paſs one tib to go into the 


 COSTARUM LONGIORES, from the ninth downwards. 
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or tongues, each of them is inſerted ſeparately into 


their cartilages. 80 thiit this muſcle, ſpreading ſo 
wide out from tlie centre of motion, has vaſt power; 
for it has the whole length of the rib as a lever. 
The office of it is to pull the ribs downwards and 
backwards, the effect of which, muſt be to compreſs 
the cheſt, and in certain circumſtances to turn the 
ſpine; 

CXV. The LEvatorts eosrarum, are twelve mul. 
cles on each ſide, for the direct purpoſe of lifting the 
ribs; they lie above or upon the ribs, at their angles, 
and are thence named by ſorhe surRA cox TALES. 

They are almoſt a portion of the external intercort- 
al muſcles. The firſt of the levators, ariſes from the 
tranſverſe proceſs of the laſt vertebra of the neck, 
and goes down to be inſerted into the firſt rib, near 
its tuberoſity; and ſo all that follow, ariſe from a 
tranſverſe proceſs, and go to the rib below, being very 
ſmall and tendinous at either end; but the thtee laſt 
levators, ariſe from the ſecond proceſs above the rib 


one below it, they are conſequently twice as long as 
the nine firſt are, and are therefore, named LEvaTOREs 


Thus the levatores coſtarum, are a ſucceſſion of 
fmall muſcles, ariſing from the tranſverſe proceſs of 
the vertebræ, and going to the angles of the tibs, be- 
ginning from the laſt vertebris of the neck, and end- 
ing with the laſt but one of the back. 'They lie un- 
der the longiſſimus dorſi, and ſacro-Iumbalis, and of. 
ten they have connections with theſe muſcles ſome- 
times very cloſe. | / | 

, CXVI. The 
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GXVI. The 1NTERcosTALEs are two rows of muſcles * 
| which lie betwixt the ribs : one row is external, the 
other internal. The EXTERNAL INTERCOSTALS run 
from the ſpine towards the ſternum, having their 
fibres directed from behind forwards, and ſtopping at 
the cartilages of the ribs. The internal again, begin 
from the ſternum, and go towards the ſpine ; they 
have their fibres directed backwards, and they ſtop at 
the angle of the ribs; the reaſon for which might be 
given, were it worth our while to ſtop for an explana- 
W * 
Theſe two rows, were thought to antagonize each 
other ; the one to pull the ribs downwards, the other 
to raiſe them; but I ſhall top not to explain this, nor 
to refute it ; it is ſufficient to declare their true: uſe, 
which is (both external and internal) to raiſe the ribs 
and aſſiſt inſpiration f. | 
The ninth, tenth, eleventh, and twelfth ribs, have a 
freer motion ; and it appears to me, that this is the true 
reaſon of the levatores longiores, and for. the ſame 
reaſon, we find, that from the ſixth rib and down- 
wards, there are certain lips of the internal intercor- 
tals, which paſs over one rib, and go to the ſecond 
below; and as the levatores longiores were called ſupra- 
coſtales, theſe have been named 1NFRA-CoSTALES, and 
COSTARUM DEPRESSORES PRO RI. They were diſcovered 
by Verhein, and bear his name ; they were explained 
as depreſſors of the ribs, by Haller, but they are little 
different from the intercoſtals in form, and not at all 
| Oo K in 
11 remember many years ago, to have nr Dr. Monro, ex- 
plain the office of the intercoſtal muſcles by a diagram, deducing. 


from that argument, the mora powerful effect of all muſcles hav- 
ing oblique fibres. 
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in office, for they raiſe the ribs, along with the inter. 
coſtal muſcles. 


CXVII. The TRIANGULARIS STERNI, or STERNO cos. 
TALIS, is a depreſſor of the ribs; an internal muſcle ly. 


ing chiefly on the inner face of the ſternum, and on 
the cartilages of the ribs. It is very generally con- 


ſidered as a triangular muſcle on each ſide, but ſome 
conſider it as three or four muſcles, under the title of 
fterno-coſtales. 

There are four lips lying on the cartilages of the 
third, fourth, fifth, and ſixth ribs. The lower portion 
of the triangularis ariſes from the enfiform cartilage, 
and is inſerted into the third or fourth rib ; the third 
ariſes from the middle of the ſternum, and goes off 
from the edges of that bone, to be inſerted into the 
third rib. 

The fourth or uppermoſt portion is often awanting ; 

it goes off in part, alſo from the inner ſurface of the 
ſternum, but more commonly from the third rib, and 
goes to the ſecond rib. , 
In a dog they are much larger than in a man. Their 
office is to depreſs the ribs. And theſe portions are all 
conjoined at their roots, which gives the whole muſcle 
the triangular ſhape. | 


The true uſes of the intercoſtales, ſubcoſtales, and 


triangularis ſternii, have been diſputed ; but if the 


firſt rib be more fixed than the other ribs, then the 
intercoſtals proceeding downwards, from the firſt rib, 
muſt raiſe all the thorax ; and if the ſternum be more 
fixed than the ribs, then the ſterno-coſtales muſcles 


going upwards from the fternum, muſt pull down the 


| 


ribs, 
9255 CHAP. 
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CHAP: V. 


Mbscrts OF THE HEAD; NECK; AND 
TRUNK. 


Tur ſertatus ſuperior poſticus being raiſed, the ſple- Plate vr. 
ni come into view, atid the fplenit being alſo lifted, 
the complexus is fully expoſed; 

CXVIII. SeLENtvs.—The two ſplenii are ſo named, . 
from their lying like ſargical ſplints, along the fide of 
the neck ; both together, they have the appearance 
of the letter Y; the complexus being ſeen betwixt 
them, in the upper part of the angle. They lie im- 
mediately under the trapezii, and above the complexi. 

Each ſplenius is a flat and broad muſcle, which 
ariſes from the ſpinous proceſſes of the neck and back, 
and is implanted into the back part of the head. It 
ariſes from the four ſpines of the back, and the five 
lower of the neck ; it parts from its fellow, at the fifth 
vertebra of the neck, ſo as to ſhew in the interſtice 
two or three of the uppermoſt ſpines of the neck, with 
the upper part of the complexus muſcle ; each ſpleni- 
us goes obliquely outwards, to be inſerted into the oc- 
cipital ridge, and all along to the root of the maſtoid 
proceſs: At the third vertebra of the neck, where the - 
two ſplenii muſcles part from each other, the ten- 
dons of the oppoſite ſplenii are cloſely connected both 
with each other, and with the common tendon which 
is called ligamentum nuchæ. 
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Plate VI." This is the srLENIUs ATIs; but there is a portion 
of this ſame muſcle which lies under this, and which 
has the ſame common origin, but which terminate 
by four or five diſtin tendons, in the tranſverſe pro- 
ceſſes of the upper vertebræ of the neck. This por. 
tion may be diſſected apart, and has been conſider. 
ed by many as a muſcle, the srLENTIUS COLLI of Al. 
binus; who has diſtinguiſhed as ſplenius capitis all 
that part ariſing from the ſpines of the neck, and im- 
planted into the head; and as the ſplenius coll, all 
that part which ariſes from the vertebra of the back, 
and is implanted into the tranſverſe proceſſes of the 
neck. " I 

Theſe ſplenii are the right antagoniſts of the maſ- 
toid muſcles; both the ſplenii acting, pull the head 
directly backwards; one acting turns the head and 
neck obliquely to one ſide; one acting along with 
the correſponding maſtoid muſcle, lays the ear down 
upon the ſhoulder. 

119. CXIX. The comMPLExvs is named from the intri- 
cacy of its muſcular and tendinous parts, which are 
mixed ; from the irregularity of its origins, which are 
very wide; it has the names of coMPLEXUS-IMPLICA- 
TUS-TRIGEMINUs, by which the ſtudent is warned, of 
the difficulty of underſtanding this muſcle, | 

It lies immediately under the ſplenius ; ariſes by diſ- 

tinct tendons, with ten or more tendinous feet, from the 
tranſverſe proceſſes of the neck and back, from the four 
lower vertebræ of the neck, and from the ſeven upper- 

| moſt of the back; having alſo ſome leſs regular origins, 
| as from two ſpines of the back, and from four oblique 

: | proceſſes in the neck. It grows into a large muſcle, which 

= + is not like the ſplenius, flat and regular, but thick, 

| | fleſhy, 


leet 


m = * * 4 
= 5 = : * . 
— — 4 - — 
= —— — * * c — 3 — 
2 —— — — r — — — 
* r 
— r | Ae wen . ˙mA — — — 
- 


OF THE HEAD AND NECK. 293 


fleſhy, — of tendon and fleſh mixed, filling up Place v1. 


the hollow, by the ſides of the ſpines of the neck, and 
terminating in a broad fleſhy head, which is fixed un- 
der the ridge of the occipital bone ; and this is the part 
which is ſeen in the angle or forking of the ſplenii. 

This may ſtand as the general deſcription of the 
muſcle conſidered as one. But Albinus has choſen 
to deſcribe it as two muſcles, under two different 
names, with a minuteneſs which, far from clearing 
the demonſtration ' of any difficulties, makes it leſs 
diſtin ; and, if any thing could complete the con- 
fuſion, it was his humour of calling that zrvenTEs, 
which had been hitherto named comeLExvus. and na- 
ming the lower part of the muſcle comeLexvus, though 
it never had been diſtinguiſhed from the reſt. 

The BIVENTER of ALBINUs is the upper layer of the 
muſcle, that part which appears in the fork of the 
ſplenu : And if we have hitherto named it complexus, 
from its mixture of tendons and fleſh, it was particu- 
larly improper to transfer that name to another part 
of the muſcle, which is leſs complicated. This 
upper layer, the B1vENTER CERVICIS, ariſes by a large 
broad head from the occipital bone; in the centre of 
this belly there is a confuſion of tendon, then there 
is a middle tendon, about the middle of the arch 
of the neck, and the lower part of the biventer ariſes 
from two parts: Firſt, by one flip of fleſh from the 
two uppermoſt ſpines of the back ; and, ſecondly, by 
a larger fleſhy portion which comes from the fourth, 
fifth, fixth, and ſeventh tranſverſe proceſſes of the 
back. And it is from the upper and lower fleſhy 
heads, and the confuſed middle tendon that it is call- 
ed biventer, | 


The 
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Plate VI. 


20. 


The contrlL xxus of ALBIN us lies below this one. I: 
ariſes by three tendinous and fleſhy ſlips, from the three 
upper tranverſe proceſſes of the back. Then it hay 
four other ſlips from four oblique or articulating pro. 
ceſſes of the neck ; which various origins are ga. 
thered into one thick irregular fleſhy belly, which is 
implanted into the occiput under the great head of 
the biventer, and mixed with it. This I have choſen 
to explain, leſt the ftudent ſhould be embarraſſed by 
falſe names; referring him to the firſt paragraph for 
the true and ſimple deſcription of this muſcle. 

CXX. TRAchELO-MASToIDbEUs *. The laſt muſ. 
cle is often named coMPLEXUS MAJOR, and this com. 
PLEXUS MINOR ; but a fitter name is the TRAcHELoO- 
MASTOIDEUS, from 1ts origin in the neck, and its in- 
ſertion in the maſtoid proceſs. 8 

It has exactly, or nearly, the ſame origin, and the 


ſame inſertion with the ſplenius; for it arifes, not 


from the ſpines indeed, but from the tranſverſe pro- 
ceſſes of the back and neck, and is implanted into 
the maſtoid proceſs. 


Its origin is from the three firſt vertebræ of the 


back, and from the five loweſt of the neck, at their 


tranſverſe proceſſes. Its origins are by diſtinct ten- 
dons, and its belly is in ſome degree mixed of ten- 
don and fleſh, whence its name of complexus minor, 
It is inſerted into the maſtoid proceſs, juſt under the 


- inſertion of the occipital part of the ſplenius; and in- 


deed its long and flat belly lies all along under that 
muſcle, 
It is the TRACHELO-MASTOIDES, the MASTOIDEUS LATERALIS, the 


CAPITIS PARTERTIUS, the COMPLEXUS Minox 3 by ſome, it is conſi 
dered as a part of the co kx. 
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muſcle, ſo that the order is this: 1. The TRAPEZIUS. Plate VI. 
2. The SPLENIUS CAPITIS. 3. The SPLENI1US en, 


4. The TRACHELO-MASTOIDEUS, 4 
It is needleſs to ſpeak of its uſe, ſince the uſe of 

all theſe muſcles is to draw the head backwards di- 

rectly, when both act; obliquely, when one acts alone. 


The RECTI MUSCLES are two deep-ſeated muſcles, 
which go immediately from the vertebræ to the oc- 
ciput to be inſerted into its lower ridge, They are ; 
called major and minor. | | 

CXXI. The xrerus Minor is the ſhorter of the tar. | 
two, ariſing from the firſt vertebra of the neck. Its 6 
place of origin is a ſmall tuber which ſtands in the x 
place of the tranverſe proceſs of the firſt vertebra, and 
from that point where it is tendinous, it goes up to 
the occipital ridge, and is inſerted fleſhy. | i 
XXII. The rxcrus Major is larger. It ariſes, in 122. 4 

like manner, tendinous, from the ſecond vertebra of the 
neck at its tranſverſe proceſs, and mounting from | | 
that, is inſerted fleſhy into the lower ridge of the oc- - 
ciput without the former. Theſe are ſo placed, that 
the recti minores appear in the interſtice of the recti 
majores. And though we call them both recti, yet 
they cannot truly be ſo; for the recti minores muſt 
be, in ſome degree, oblique, and the recti majores , 
{till more ſo: and conſequently, although their chief 
uſe be conjointly to draw the head directly back- | =_ 
wards, yet one acting muſt turn the head to. its fide. q 
And indeed the ſame may be ſaid of all the muſcles 
of the neck ; for they are all divided by the ſpine, 


and conſequently they are all oblique, 
$ * 


Plate VI. 


123. 


124. 
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The oBL1QUus SUPERIOR and OBLIQUUS INFERIOR, Cor. 
reſpond very cloſely in all things with the recti; but, 
in their oblique direction, the uppermoſt, as being 
much ſhorter, has been named obliquus minor, the 
lower one obliquus major. 

CXXIII. The ontiquus SUPERIOR ariſes from the 
tranſverſe proceſs of the atlas, and is inſerted into the 
end of the lower occipital ridge. Its uſe, notwith- 
ſtanding its oblique poſition, is not to turn, but to 
bend the head backwards, for the occipital condyle; 
are not concentric circles. Its inſertion into the 
occiput is under the ſplenius and complexus : but one 
edge of it is above the inſertion of the rectus major. 

CXXIV. The oBL1Quus INFER10R riſes from one 
yertebra and goes to another. It ariſes from the ſpine 
of the ſecond yertebra : it goes to the tranſyerſe pro- 


ceſs of the firſt, and it meets the ſuperior oblique 


muſcle; and this one, by the long lever or arm of 
the firſt vertebra, obtains great power. The firſt 
vertebra or atlas rolls on the tooth-like proceſs of the 
dentatus ; and while the great and flow motions of 
the neck in general are performed by other muſcles, 
the ſhort and quick turnings of the head are perform. 
ed entirely by theſe oblique muſcles. 


' MUSCLES OF-THE TRUNK. 


Tux great muſcles which move the back and loins 


are the QUADRATUS LUMBORUM, SACRO LUMBALIS, and 
LONGISSIMUS DORSL. 
The ſacro lumbalis and longiſſimus dorſi lie imme 


diately under the latiſſimus dorſi, which is the outer 
8 12 85 layer; 
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layer ; the quadratus lumborum lies again under Flate vi 

theſe, and next to the abdominal muſcles ; and, laſt- 

ly, the abdominal muſcles are the innermoſt layer, 

and make the back part of the walls of the abdomen. 

Although | the quadratus lumborum lies deep under 

the longiſſimus dorſi muſcle, I ſhall deſcribe it firſt 

for the ſake of a connection which will be preſently 

underſtood. 

; CXXV. The QUADRATVS LUMBORUM is a flat 129. 

ſquared muſcle, named quadratus from its ſquare, or 

tather oblong form. It ariſes fleſhy from three or 

four inches of the back part of the os flium, and from 

the ligaments of the pelvis, which tie the back part 

of the ilium to the fide of the ſacrum, and to the 


tranſverſe proceſſes of the loins As it goes upwards 
along the ſide of the lumbar vertebræ, it takes hold 3 
of the points of the tranſverſe proceſſes of each, by | | 
ſmall tendinous flips ; ſo that we are almoſt at a loſs | 


whether to conſider theſe as new origins or as inſers | 
tions : but its chief inſertion is into the lower edge of = 
the laſt rib, and a ſmall produQion of it lips under 
the arch of the diaphragm, to be implanted into the 
body or fore part of the laſt vertebra of the back. 

The LONGISSIMUS DORS! and SACRO LUMBALIS have 
their origin in one common and broad tendon com- 
ing from the ſacrum, ilium, and loins; the two muſ- 


cles lie along fide of each other ; ; the lobgiflimiis dorſi 
is nearer the ſpine, and keeps its tendons cloſer by 5 
the ſpine. The ſacro Inmbaks is farther from the | 


ſpine, and ſpreads its tendinous feet broader upon the 4 
ſides of the thorax ; and if one be a little under the 
other, it is the outer edge of the longiſſimus dorſi, 
which is a little under the edge of the lumbar muſcle. 
bs Pp The 
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bar vertebre; from the ſpines of the ſacrum, and 


their tranſverſe proceſies. In ſhort, its origin is all 


the vertebræ, and the ſacro lumbalis to be implanted 


126. 
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The common tendon and muſcle (for there is for 
ſome way but one mulcle), begins thus : It may he 
ſaid to have two kinds of adheſion, for, firſt; exter- 
nally it appears a broad, flat, and ſMining tendon, 
which ariſes tendinous from all the ſpines of the lum. 


from the back part of the os ilium. But the inner 
ſurface of this broad tendon is ſtrongly fleſhy ; for it 
ariſes fleſhy from the back part of the ilium, from 
the deep hollow betwixt the ilium and ſacrum, from 
the ſides of the long ſpines of the lumbar vertebre, 
and from their articulating proceſſes, and the roots of 


tendinous without, and all fleſhy within; and its fleſh 
ariſes from all that irregular ſurface which is on either 
{ide of the ſpine, betwixt the os ilium and the ver. 
tebræ of the loins; and thus it continues one ſtrong 
tendinous and fleſhy muſcle, filling up all the hollow 
of the loins. There is an appearance of ſeparation, 
ſomething like a ſplit in the tendon, which ſhows in 
the loins what part of the tendon belongs to each 
muſcle ; but it is only in the back that they are fairly 
divided. 

Juſt oppoſite to the loweſt rib, the longiflimus dorſi 
and ſacro lumbalis break off from the common ten- 
don; and the longiſſimus goes to be implanted into 


into the ribs. 
CXXVI. The LoxcissIMUs DoRSI is a mulcle of 
the ſpine. It is not a flat muſcle, but round, thick, 
and firm, filling up all the hollow. betwixt the ſpine 
and the angle of the ribs. It is of a long form, as its 
name implies, terminating towards its top almoſt in a 
point. 
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inſerted ; one ſet of feet more fleſhy, but ſmall and 
neat, go outwards from the fide, as it were, of the 
muſcle to be implanted- near the heads of the ribs ; 
the lower ones farther out than the heads of the ribs; 
the upper ones cloſe to the head, and conſequently 
cloſer to the ſpine. Theſe heads are nine or ten in 
number, correſponding with the nine or ten upper- 
moſt ribs. Another ſet of heads, which are not ſo 
well ſeen as this ſet, becauſe they lie more under the 
muſcle, are ſmall, neat, and tendinous ; they go in an 
oppoſite direction, viz. inwards and upwards; keep 
cloſer by the ſpine, and are inſerted into the tranſ- 
verſe proceſles of the vertebræ of the back. This ſet 
of heads is thirteen in number, implanted into the 
tranſverſe proceſſes of all the back, and of one verte- 
bra of the neck. 

CXXVII. The sacko LUMBALIs ſeparates from the 
longiſſimus dorſi at the laſt rib, and is a flatter and leſs 
fleſhy muſcle : its twelve tendons are flatter than thoſe 
of the longiſſimus dorſi, and go out wider from the 

{pine. The tendons next to the longiſſimus dorſi 
run higheſt up, and are the longeſt; thoſe fartheſt 
from the ſpine, 1. e. fartheſt out upon the cheſt, are 
the ſhorteſt, It has a flat tendon for each rib, which 
takes hold upon the lower edge of the rib. But it 
has another order of ſmall muſcles which mix with it ; 
for as the longiſſimus dorſi has a double row of inſer- 
tion, this has another ſet of attachment, for there ariſes 
from the ſurface of each rib, at leaſt of the fix or ſeven 
loweſt ribs, a ſmall ſlip of fleſh, which runs into the 
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point. It has two diſtinct ſets of feet by which it is Plate VI. 


ſubſtance of the ſacro lumbalis, and mixes with it ; and 
Pp 4 | theſe 
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n theſe fleſhy flips go ts the 1 name of the ADDI Og 
Tu AD SACRO-LUMBALEM, or, MUSCULI ACCESSORIL 
Both theſe muſcles, , viz. the longiſſimus and ſacro. 
lumbalis, terminate in points which reach towards the 
neck, and under the point of each, there lie the roots 
of two ſmall muſcles, which go up to move the neck. 
Many have referred theſe ſlips going up into the neck, 
entirely to the muſcles I am now deſcribing, calling 
one an aſcending lip of the longiſſimus dorſi, and the 
| other a flip of the ſaero- jumbalis, while others have 
: deſcribed them as diſtinct muſcles, having but flight 
connections with the longiſſimus and ſacro-lumbalis. 
Their proper names are CERVICALIS DESCENDENS, and 
| TRANSVERSALIS COLLI, 
122. CXXVIII. The CERVICALIS DESCENDENS is connect- 
ed with the ſacro- lumbalis muſcle; it cannot be en- 
tirely referred to it, for the cervicalis deſcendens ariſes 
as a diſtinct muſcle from the five lower vertebræ of the 
neck, at their tranſverſe proceſſes, goes downwards ve- 
ry ſmall and ſlender, to be inſerted into the ſix upper- 
molt ribs, to get at which it ſlips under the longeſt ten- 
dons of the ſacro-lumbalis ; but that the cervicalis de- 
ſcendens does not belong to the ſacro-lumbalis may be 
inferred from its havin gdiſtin tendons from ſix ribs, and 
from fix tranſverſe proceſſes of the neck, and from theſe 
tendons being in a direction, which does not at all cor- 
reſpond with the heads of the ſacro- lumbalis. Indeed 
| the longiſſimus dorſi has a better claim to this muſcle ; 
| | ; for a long flip, partly tendinous and partly fleſhy, runs 
| | | 5 upwards from the longeſt tendon of the longiſſimus 
dorſ, to join itſelf to the cervicalis deſcendens *. 
Þ 1 „ CCC 
Wy * Hence it 1s plain that the- ſacro-lumbalis and longiſſimus dorſi 


have en an n claim to this cervicalis deſcendens. For, firſt, 
114 „ 'T - „ om © ST x 1* l <P the 
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CXXIX. The TRANSVERSALIS col LI is that which Plate VI, 
gabattier refers to the longiſſimus dorſi; but it is a "Oy 
diſtinct muſcle, ariſing partly tendinous, and partly 
fleſhy, from the five upper tranſverſe proceſſes of the 
pack; lies betwixt the trachelo maſtoideus and the cer- 
vicalis deſcendens; goes from the tranſverſe proceſſes 
of the back to the tranſverſe proceſſes of the neck, and 
has no more than a confuſed and irregular connection 
with any other muſcle. 

The QUADRATVS LUMBARUM keeps the trunk erect, 
by the action of both muſcles at once, inclines it to 
one fide, or turns it upon its axis, when one only acts; 
and by its inſertion into the ribs, muſt aſſiſt in high 0 
breathing, by pulling down the ribs. The Loxciss1- | 
MUS DORSI has no power but over the ſpine, which it | 
bends backwards, acting continually in keeping the | 
trunk erect. This is alſo the chief uſe of the ſacro- 

lumbalis; but the sacxO LUMBAL1s going out further 
upon the ribs, takes ſuch hold upon them, that beſides 
its common action of raiſing the trunk, it may, on oc- 
caſions, pull them down, aſſiſting the quadratus and 
the lower ſerrated muſcle. And it will have greater 
power in turning the trunk of the body upon its axis, 
than the longiſſimus dorſi, which pulls almoſt directly ' 
backwards. The CcERVICALI1S DESCENDENS CO-Operates 
with the trachelo maſtoideus, and others, which turn | 

8 the 


n 


—_ x 


— 
— ” % CY 


the longiſſimus dorſi ſends its longeſt tendon fairly up into the cer- 
vicalis deſcendens, ſo far, that the lip is implanted into the tranſ- 4 
verſe procefles of the neck. - And, ſecondly, the feet of the cervi- 
calis deſcendens begin under the laſt tendons of the ſacro- lumbalis, 
bo as to have the appearance of ariſing from its ſupplementary muſ- 
cle, the additamentum, and being a part of it ; and indeed Sabba- 
tier has deſcribed i it according to this 1 view. 
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the head to one fide ; and the cervicalis deſcendens 
bends the neck to one fide, both the one and the other 
being independent muſcles, and having no further con. 
nection with each other than what ariſes from the con- 
fuſion of the parts. 

Theſe two muſcles bring us to mention that intri- 
cate ſet of muſcles which fills up all the hollows and 
interſtices among the ſpines and irregular proceſſes of 
the vertebræ, which might be fairly reckoned as one 
muſcle, fince they are one in place and in office, but 
which the anatomiſt may ſeparate into an infinite num- 
ber, with various and perplexing names ; an opportu- 
nity which anatomiſts have been careful not to loſe. 
The ſurface of the back, from the bulge of the ribs 
on one ſide, to the bulge of the ribs on the oppoſite 
fide of the thorax, is one confuſed ſurface, conſiſting of 
innumerable hollows, proceſſes, and points of bone; and 
it is tied from point to point with innumerable ſmall 
muſcles, or unequal bundles of mixed tendon and fleſh, 
There are many points, as the ſpinous, tranſverſe, 
and oblique proceſſes of the vertebrz, and the bulging 
heads and angles of the ribs; and each proceſs, or at 
leaſt each ſet of proceſſes, has its diſtinct ſets of muſ- 
cles and tendons. 

1. There is one long continuity of muſcular and ten- 
dinous fibres going from ſpine to ſpine, along the whole 
length of the back and neck. This is divided into the 
$PINALIS CERVICIS, and the SPINALIS DORSI. 

2. There is a ſimilar continuation of fibres, with leſs 
tendon and more fleſh, belonging one half to the ſpine, 
and the other half to the tranſyerſe procelles, where it 


ls named SEMI-SPINALIS CORSI, 


3. There 


S & Sg © 
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There is a great maſs lying all along the hollow Plate vr. 


of the back, on each fide of the ſpinous proceſſes, 
which paſling alternately from the tranſverſe proceſs 


of one vertebra, to the ſpinous proceſs of the next a- 


bove, is of courſe ſplit into many heads, but yet hav- 
ing ſuch cônnection as to give it the form and name 
of a ſingle muſcle, the MuLTIFIDUs SPINE. 

4. and 5. There are yet ſmaller muſcular faſciculi 
which ſtand perpendicularly betwixt every two tranſ- 
yerſe, and every two ſpinous proceſſes, thence they are 
named INTERTRANSVERSARII and INTER-SPINALES. 


CXXX. The srixalis cERvicis is that which is 
implanted into the ſpines of the cervical vertebræ; but 
becauſe it does not go from ſpine to ſpine, like the ſpi- 
nalis dorſi, but from tranſverſe proceſſes to ſpines, it 
has been named by Winſlow, sEMI-sPINAL IS, Or, TRANS- 
VERSO-SPINALIS coLL I. It ariſes from the tranſverſe 
proceſſes of the ſix upper vertebræ of the back, and is 
inſerted into all the ſpinous proceſſes of the vertebræ 
of the neck, except the firſt and laſt; and it extends 
the neck, or, by its obliquity, may contribute to the 
turnings of the neck, or to bending it to one ſide x. 

CXXXI. The SPINALIS DORSI ariſes from two Tpi- 
nous proceſſes of the loins, and from the three lower 
ſpines of the back, and paſſing two ſpines untouch- 
ed, it is implanted into all the ſpines of the back, ex- 
cept the uppermoſt. This muſcle is very ſlender and 
long, and conſiſts fully more of tendon than of fleſh : 

„„ 
* The TRANSVERSALIS CERVICIS (vide p. 301.) is that which goes 
from the tranſverſe proceſſes of the back to the tranſverſe proceſſes 


of the neck; while this, the se1naLLs cervics, goes from the tranſ- 
verſe vrocelles of the back to the ſpines of the neck; 
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it has five feet below, riſing from the lower ſpines of 
the back and loins ; and nine feet above, implanted in- 
to the upper ſpines of the back. Its action muſt 
raiſe the ſpine, but perhaps it may be equally uſeful 
as a muſcular and tendinous ligament. 
CXXXII. The $£M1-SPINALIS DORSE ariſes from the 
tranſverſe proceſſes of the lower vertebræ of the back, 


all but two; and is implanted into the upper ſpinous 


proceſſes of the back, and into the firſt ſpine of the 
neck K. 

CxXXIII. The morTIFIDVUS SPINE, ral from the 
ſacrum along all the ſpine, to the vertebræ of the 
neck ; and is a comprehenfive and true way of de. 


ſcribing many ir egular portions of fleſh, which authors 


have divided into diſtin& muſcles +. It is a continu- 
ed fleſhy indentation, from tranſverſe proceſs to ſpine, 
through all the vertebræ of the back, neck and loins. 

It begins both tendinous and fleſhy, from the up- 
per convex ſurface of the os facrum, which is rough 
with ſpines, from the adjoining part of the ilium; and 
in the loins, it ariſes from oblique proceſſes ; in the 
back, from tranſverſe proceſſes; and again from ob- 
lique proceſſes, among the cervical vertebræ. 

Its origin in the loins, is cloſe to the ſpine, being 
from the upper oblique proceſſes, and from the root 
of the tranſverſe proceſſes. In the back it ariſes from 

he tranſverſe proceſſes, and therefore, ariſcs there by 


more 


* "This is of courſe the TRANSVERSO-SPINALIS Dorsr of Winſlow. 

+ TxAax$veRSO-SPINALIS LUMBORUM; veterib. SACER, SEMI-SPINALIS 
INTERNS, five TRANSVERSO-SPINALIS DORST, SEMT- -SPINALIS, five TRANS- 
VERSO-SPINALIS Col LI, pars interna.—Winſlow. TRANSVERSALIS LUM- 


BORUM, vulgo SACER. TRANSVERSALIS DORSI. 'T RANSVERSALIS COLLT.” 


— Douglas * 4 
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more diſtinct heads. In the neck again, it ariſes from Plate V, 2 
the lower oblique proceſſes, more confuſedly. - - 11 
Its bundles or faſciculi are inſerted into the ſpinous 1 


proceſſes, ſometimes into the ſecond, or even into the | j 

third or fourth ſpine, above that from which the 1 7 

bundle ariſes; for the tendons do not ſtop at that ſpi- i 
1'Ph 


nous proceſs which they firſt touch, but go upwards, 

taking attachments to other two or three, and mixing 

their tendons with thoſe of the faſiculi, above and be- 1 

low; and theſe tendons, reach from the firſt of the 

loins, to all the vertebræ up to the atlas, which is the Wl 

only one not included. 
The uſe of the multifidus ſpine,” is to retain the 

ſpine from being too much bent forward ; for theſe 0 

muſcles ſerve (as I have obſerved) the purpoſe of a a ö } 

ligament, and the beſt of all ligaments, having a de- 

gree of ſtrength, exactly proportioned to the neceſſity 

for ſtrength. It alſo moves the ſpine backwards, 

though perhaps it is leſs uſeful in this, than as a li- 

gament; for we find it as ſtrong in the vertebræ of 

the back, which have little motion, and that little, 

very flow and general. It ſeems rather intended to 

moderate the lateral motions of the vertebræ, than 

to produce them: When it acts, its chief uſe is ei- 

ther to reſiſt the ſpine being bent forward by a 

weight, or to erect the ſpine. | 
CXXXIV. The 1NTERSPINALES COLLI, DORSI and 134 

LUMBORUM, have varieties, ſo little intereſting, that 

they need hardly be deſcribed, The inTzR SPIN ALS 

GOLLI are ſtronger, becauſe the neck has many and . 

quick motions, and the bifurcated ſpines of the neck 

give broader ſurfaces for theſe muſcles, ' The inTER 
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SPINALES DORSI are almoſt entirely awanting, beeauſe 
the ſpines of the back are cloſe upon each other, and 
the vertebræ are almoſt fixed. Fhe ivrzxs>Ptnats; 
in the Lois, are rather tendons or ligaments, than 
proper muſcles. | 

CXXXV. The 1NTER-TRANSVERSALS, are again 
ſtronger and fuller in the neck, becauſe of the lateral 


motions of the neck being free, and its tranſverſe pro- 


cefſes forked. They are in more numerous bundles, 
where the motion is greateſt, viz. betwixt the atlas 
and dentatus; and it is there, that Albinus counts his 
INTER-TRANSYERSALES CERYICIS, PRIORES-LATERALES, 
&c. The inter-tranſverſarit are awanting in the Back, 
giving place to the ligaments, by which they are tied 
to each other, and to the ribs ; but in the Loins, the 
inter-tranſverſarii are again ſtrong, for the lateral or 


twiſting motions of the loins. 


The muſcles on the fore part of the head and neck 
will complete the catalogue of thoſe belonging to the 
ſpine, and they are the chief antagoniſts to the muſ- 
cles which I have been deſcribing. 

CXXXVI. The rrarrsuA myores * is a very 
thin muſcular expanſion, like the cutaneous muſcle in 
animals. It is ſpread over the other muſcles, imme- 
diately under the ſkin, and covers the whole neck and 
lower part of the face. | 

It ariſes from rhe cellular ſubſtance and aponeu- 
roſis, which cover the pectoral muſcle the deltoid 
muſcle, and the clavicle. Its origin is by long ſepa- 


rate fleſhy lips; it goes like a thin integument over 


the 


* The PLATYSMA-MYOIDES, is alſo named uuscurus CUTANEUS 
LATISSIMUS COLLT, and QUADRATUS GENA. 
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the neck, and is firſt inſerted about the depreſſor an- Pe vi. 
guli oris, and then going over the maſſater, is loſt be: 
twixt the muſcles and the integuments of the cheek. 
Perhaps it ſerves alſo to pull down the ſkin of the 
cheek, and the angle of the mouth; but its chief in- 
ſertion is into the lower jaw, ang its ule to pull it 
downwards. | 
CXXXVII Masroiptus...This 105000 ariſes part- 137. 
ly from the clavicle, partly from the ſternum. Albinus 
reckons it two muſcles, the srERNo-MASTOIDEUS, and 
CLEIDO-MASTOIDEUS 3 a more common name, is the 
© STERNO-CLEIDO-MASTOIDEUS 3 but here, as in other 
things, I adhere to what is plaineſt. And-the moſt fa- 
miliar and eaſy name is, muſculus MasToiDevs, confi- 
dering the clavicular portion, as an addition only. 
Its origin, from the upper part of the ſternum, is 
pretty round. It ariſes again flat from the fore part of 
the clavicle; and this ſecond origin is broad and fleſhy, Fl 
while the firſt one is tendinous and pointed. Theſe Wy 
two heads, form together a very big ſtrong bellied 
fleſhy muſcle, which is inſerted into the maſtoid pro- 
ceſs, by a broad tendon, which indeed furrounds the 
maſtoid proceſs, and from that, extends till backwards, 
towards the lambdoidal ſuture. When one of the 
maſtoid muſcles acts, it turns the head to one fide ; 
when both act, they pull the head directly forwards. 
CXXXVIII. Rectus INTERNUS CAPITIS MAJOR: 132. 
There are three muſcles on each fide, lying under the 
eſophagus, trachea, and great veſſels, flat upon the fore 
part of the vertebre ; and this is the firſt and longeſt. 
Although this be called rectus, it is oblique, and 
running rather on one ſide ; for it ariſes from the tranſ- 


Qaij | verſe 


* — - —_— „ 
82 m — 


* 
« - — ws , - * of EX * * ” 
- * . 2 RT a _ — * — — 27 
—— — 5 — ONES _ 2 
8 — ** 4 — 2 — 
* : —— — — 
= 
m2 
— Rc - — _ 


- — — X 
awe ® — 


— 8 
— 3 
— 


N . 
— = 
92 —— — — 2 — 

4 — 8 : =- 
_ by =] P.,.o 
_— — — my — . 

— — — _ 
— 2 — - — 2 


308 MUSCFES OF THE TRUNK, 


Plate VI. yerſe proceſſes, of the five lower vertebræ of the neck, 
and it is inſerted into the cuneiform proceſſes of the 
occipital bone, juſt before the foramen magnum. 

CXXXIX. RecTus INTERNUS MINOR. This is an 
exceedingly ſmall muſcle ; reſe bles the obliquus pof- 
terior of the head. It lies immediately under the xc. 
TUS MAJOR : It ariſes from the fore part of the body 
of the firſt vertebra, the atlas, and going (like the 
other rectus) obliquely inwards, it is inſerted into 
the occipital bone, near the condyle. 

CXL. And the RecTvus CAPITIS LATERALITS, is ano. 
ther ſmall muſcle like the former, which ariſes from 
the tranſverſe proceſſes of the firſt vertebra, and is in- 
ſerted into the ſide of the cuneiform proceſs of the 
occipital bone. It hes immediately under the exit of 
the great jugular vein. 

CXLI. Loxovs cor. This is the chief of thoſe 
muſcles which lie upon the fore part of the neck; it 
is very long, ariſing from the flat internal ſurface of 
the vertebra of the back, to go up s thoſe of the 

neck. 

Its origin is firſt within the thorax, * the three 
uppermoſt vertebræ of the back, from the flat part 
of their bodies, and then from all the tranſverſe pro- 
ceſſes of the neck, except the three upper ones. It is 
inſerted tendinous into the fore part of the ſecond 
vertebra of the neck, where the oppoſite large muſ- 
cles meet in one point almoſt *. 

All theſe muſcles, which lie thus flat upon the lain 
ſurface of the vertebræ of the neck, pull the head and 

Y neck 


, 8 The longus colli muſcle is in part covered by the rectus 
major. | 


MUSCLES OF THE TRUNK. , 369 


0 directly forwards; or when one acts, they are of pate v1. 


uſe in pulling it towards one fide ; though I rather ſup- 
poſe, that that motion, is is performed by the external 
muſcles. 

CXLII. The scaLnus 1 conſider as one muſcle ; for 
it is one in origin, inſertion, and office. Its origin is 
from the whole upper ſurface of the firſt rib, from its 
cartilage backwards, and alſo from the ſecond rib ; 
and its inſertion is into the tranſverſe proceſſes of the 
vertebræ of the neck. But by its broad origin, and 
its very long inſertion, it gives opportunity for divid- 
ing it, into ſeveral faſciculi ; and accordingly it has 
been ſo divided ; but theſe diviſions are entirely mo- 
dern, artificial, and unnatural. The ancients con- 
ſidered it, as one triangular muſcle : Winſlow divided 
ed it into two, the primus and ſecundus; Cowper into 
three ; Douglas into four ; and Albinus divides it into 
five muſcles. The ancients called it ſcalenus, from its 
reſemblance to the ſcalen triangle ; and the true ana- 
tomy, is to conſider it as one great triangular muſcle, 
flat, and ſtretching from the ribs to the neck, cloſing 
the thorax above, and giving paſſage to the nerves and 
veſſels of the arm. | 

If it were to be defected i in diſtinct portions, it 
would be in three parts. The anterior portion ariſes 
from the tranſverſe proceſſes of the ſix lower verte- 
bræ of the neck, and is inſerted into the flat part of 
the firſt rib hard by its cartilage. The middle portion 
from the four lower vertebræ, goes to the outer edge 
of the rib, and extends along all its length. The poſ- 
terior portion is the thinneſt and longeſt, for it ariſes 
from the tranſverſe proceſſes of the ſecond, third, and 
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Plate VI. hk vertebræ. It is inſerted into the upper edge of 
the rib, about an inch or more fram its articulation 
with the ſpine. 

The firſt head is tendinous and fleſhy at its Inſertion 
into the rib ; but the ſecond and third heads are ten. 
dinous, both in their origins and anſertions. 

The artery goes through the fleſh of the firſt por. 
tion, about an inch above the axilla. | 

The nerves pals in the interſtice betwixt the 1 
and ſecond portions, 

The office of the ſcalenus muſcle is to pull the neck 

, to one ſlide, or to bend the head and neck forward, 
when both act; and when the neck is fixed back- 
wards, they may perhaps raiſe the ribs ; for aſthmatics 
are obſerved to throw the head backwards, in order to 
raiſe the cheſt with greater power. 


CHAP. 


CHAP. VI. 


oF THE MUSCLES Of THE ABDOMEN, AND 
OF THE DIAPHRAGM, 


Tux abdominal muſcles cover in the belly, contain Plate . 


the bowels, and take a firm hold upon the pelvis and 
the trunk. The diaphragm, again, is a moving parti- 
tion betwixt the thorax and the abdomen, and the dia- 
phragm preſſing down the bowels upon the abdominal 
muſcles enlarges the thorax, and the abdominal muſ- 
cles re- acting puſh the bowels back upon the dia- 
phragm, and compreſs the thorax. Thus, the alter- 
nate yielding and re- action of the abdominal muſcles 
and diaphragm performs breathing, agitates the bowels, 
promotes the circulation, expels the fœces and urine, 
aſſiſts the womb in the delivery of the child. And, 
with all theſe important uſes, the abdominal muſcles 
bend and turn the trunk, and fix it for the ſtronger 
actions of the limbs. They ſteady the body in lifting 
weights, in bearing loads, in all our more violent ex- 
ertions they often give way under this double office 
of breathing, and of ftraining, along with the reſt of 
the body; and the bowels coming out through their 

natural 
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plate VII. anti openings, or by burſting through the interſti. 


& VIII. 


ces of their fibres, form herniæ of various kinds. 


Whence the anatomy of theſe muſcles 1 1s moſt intereſt. 


ing to the ſurgeon. 

The muſcles of the abdomen are ** on either fide, 
1. The outer oblique muſcle, to which the names of 
DESCENDENS, DECLIVIS, and MAJOR, are added, becauſe 


it is the outermoſt of all the abdominal muſcles, be. 


cauſe it is the largeſt, covering all the fide of the ah. 
domen with its fleſhy belly, and all the fore part of the 
abdomen with its broad expanded tendon ; and it is cal. 
led declivis, or deſcendens, becauſe its fleſhy belly he. 
gins above, upon the borders of the thorax ; and be- 
cauſe both its muſcular and tendinous fibres which lie 
parallel to each other, run obliquely from above down- 
wards and inwards, 

2. The oBLIQUus INTERNUS is named from its being 
within the firſt, and has the names of AscEN DEN, vel 
Nox ſuperadded, becauſe its fleſhy belly is ſmaller 


than that of the firſt, ariſes below, chiefly in the 


haunch- bone, and all itsfibres go from below upwards. 
3. The rRANSVERSAL Is lies under all the others, and 
next to the cavity of the abdomen, and has but one 
name, which alſo is derived from the direction of its 
fibres running acroſs, or round the abdomen. | 
4. The rEcTvus, ſo named, becauſe of its running on 
the fore part of the abdomen, in one fraight line from 
the pubis to the ſternum. | 
5. The pyYRAMIDAL muſcle is the only one named 


from its ſhape. It is a ſmall neat conical muſcle, 


Which ariſes from the os pubis, by a broad baſis, and 


has its apex turned upwards; but it is not always found, 
CE for 
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ot it is only as a ſupplement to the recti muſcles, and Plate vn. 
as a part of them, whence it has been named muscu- 2 
LUs SUCCENTURIATUS, or ſupplementary muſcle. 11 
CXIIII. The EXTERNAL oBLIQUs muſcle EY fm 143. '| 0 
the ribs, and, like all the others which ariſe from ribs, 
is a ſerrated muſcle. It comes from the eight lower ſt 
ribs, by diſtin fleſhy tongues, one from each rib. | 
Theſe ſerræ are mixed with the indentations of the 1 bil | 
ſerratus major anticus muſcle, which goes off in an WE ih! 
oppoſite direction. The origin of the muſcle lying 
broad upon the border of the cheſt, it is its thickeſt 
and moſt fleſhy part, whence its. fibres go down all in 
one direction, parallel with each other, but oblique 
with reſpe& to the abdomen. Its fleſhy belly ceaſes 
about the middle of the fide. Its flat ſheet of tendon 
goes over the fore part of the belly, till it meets its fel- 
low exactly in the middle, ſo that one half, or the back 
part of the abdomen is covered by its fleſhy belly, and iq 


the fore part by its tendinous expanſion. | 4 
The muſcle meets its fellow in the middle of the 4 4 
belly ; - and this meeting forms (along with the other VA 
tendons) a white line from the pubis to the ſternum, 3 | 
which is named LINEA ALBA. It alfo, before it reaches | | 

- the middle, adheres to the flat tendon of the tranſver- ; | ; 


falis. This meeting is about four inches on either fide i; 
of tlie linea alba, and is a little inclined to the circular, #8 
' whence it is named linea ſemilunaris. And, finally, 4 

this muſcle is implanted into the ſpine of the ilium, 1 

fleſhy about the middle of the ilium, tendinous at the 

forepart, or ſpinous proceſs of the ilium, and ſtill ten- 
dinous into the whole length of that ligament, which 
extends from the ſpine of the ilium to the creſt of the 
pubis. | 
Rr This 


Plate VII. 
& VIII 
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This is the whole of its inſertion, viz. all the lengt 
of the linea alba, from the pubis to the ſternum, the 
fore part of the ſpine of the ilium, and the liga. 


ment of Paupart, which, though it is commonly 


thought to be but the tendon of the external oblique 
ſtretching from point to point, is, in truth, a diſtinct li. 
gament, independent of the tendon, and ſtronger than 
it. 298 | a 

CXLIV. OsLI vous INTERNUS ABDOMINIS.----The 
chief part of this muſcle arifes thick and fleſhy from 


all the circle of the ſpine of the ilium, with its fibres 


directed upwards. But, to be accurate, we muſt de. 
ſcribe it as ariſing from the whole length of the ſpine 
of the ilium, from the joining of the ilium and facrum, 
from the ſpines of the ſacrum itſelf, and from the three 


lower ſpinous proceſſes of the loins *; and, laſtly, it a- 


riſes from the ligament of the thigh, at its end next to 
the ilium; but till the chief belly is at the iliac ſpine. 
From that it ſpreads upwards in a radiated form; the 
central fibres only are direct, going acroſs the abdo- 


men to the linea alba; the higher fibres aſcend and 
£0 towards the ſternum, and the lower ones go oblique- 


ly downwards to the pubis. Its flat tendon is like that 
of the external oblique, and it is inſerted into the car- 
tilages of all the falſe ribs, into the ſternum, and into 


the linea alba, through its whole length. 


CXLV. The TRaANSVERSALIS ABDOMINIS runs direct- 
ly acrofs the belly. It arifes fleſhy from the inner ſur- 
face of the fix lower ribs, where its digitations mix 
with thoſe by which the diaphragm ariſes, tendi- 

| 2 

* This origin from the ſpinous proceſſes of the loins, is a thin 

tendon, common with the ſerratus and latiſſimus dorſi muſcles. 


Cd 


. 


AND OF THE DIAPHRAGM. - 315 


nous from the tranſverſe proceſſes of the four lower 
jumbar vertebrz; from the whole ſpine of the os ili- 
um, and from a part of the femoral ligament. Upon 
the whole, its origin is like that of the inner oblique 
muſcle, its fibres go acroſs the abdomen, and its tendon 
is inſerted into the whole length of the linea alba. 

The ſucceſſion in which theſe three muſcles ariſe 
from the cheſt, is this: The external oblique muſcle 
lies broad upon the outſide of the cheſt, and ſo its 
tongues mix with the tongues of the ſerratus anticus 
major. The internal oblique muſcle again riſes lower 
down the thorax, from its edge, from the cartilages of 
the ribs. The tranſverſe muſcle ariſes within the tho- 
rax, from the internal ſurface of the ribs, oppoſite to 
where the tongues of the external oblique he; and the 
diaphragm ariſing from the ſame ribs, mixes its indigi- 
tations with the tranſverſalis, ſo that Caſpar Bartho- 
lin, obſerving this indigitation to be very curious in the 
larger animals, believed the diaphragm and tranſyerſe 
muſcles to be but one great trigaſtric, or three Wile 
muſcle, ſurrounding all the abdomen. 

CXLVI. The ROI muſcles cover the abdomen on 
its fore part, in a line from the pubis to the ſternum, 
and they belong ſo equally to the ſlernum and to the 
pubis, that it is indifferent which we call their origin, 
and which their inſertion. The origin (as I ſhould call 
it) of each rectus muſcle is in the ſternum, is broad 
and fleſhy, lies upon the outſide of the ſternum, co- 
vering part of the ſternum, and all the xiphoid carti- 
lage, and touching and mixing its fibres with the great 
pectoral muſele. It is about four inches broad all 
down the abdomen, and terminates at the fide of the 


Rr ij ſymphiſis 
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Plate VII ſymphiſis pubis, with a flat and pointed tendon about 


& VIII. 


147. 


an inch in length, and about an inch broad. This 


muſcle is croſſed at intervals by four tendinous in. 


terſections, which divide it into five diſtinct bel. 
lies. Commonly there are three bellies above the 
umbilicus, and two below; but the recti muſcles are 
the leaſt regular of all the muſcles of the abdomen. 
Veſalius, Albinus, and Sabbatier, were thought to have 
found the recti abdominis extending up to the throat. 
But it is now found that Veſalius had only repreſented 


the muſcles of a monkey, or ef a dog, which are very 


long, upon the thorax of a human ſubject &. Sabba- 
tier, upon reviſing his notes, retracts what he had ſaid: 
And Albinus alſo is ſuppoſed to have ſeen only a pro- 
duction of the maſtoid muſcle, extending down the 
breaſt; for irregularities of this kind are very often 
found. +4 
CXLVII. The eyramipar. muſcles are as a ſupple- 
ment to the recti. There is a ſmall neat pyramidal muſ- 
cle on each fide, or rather a triangular muſcle, fleſhy 
through its whole extent and length, with its baſe turn- 
ed towards the pubis, and its apex towards the umbili- 
cus; ſo that its origin is in the creſt of the pubis, and its 
pointed inſertion in the linea alba: and though the recti 
muſcles have been W by Maſſa to relate to the pe- 
| nis, 


+ * Porro (r) linea inſignitur, quæ carneam recti muſculi par. 
© tem finit, quzque ultima ipfius inſertionis i in homine eſt portio, 
14 uti in quarta tabula ad characterem n. eſt cernete. Intercape- 
10 dine igitur ab r. ad s. pertinente, ſe offert recti SIMIE abdomi- 
© nis muſculi tendo, ſeu membrana, excarniſve muſculi pars; t. au- 
tem indicat carneam muſculi ſedem, prime coſtæ et ſecundæ 


. thoracis inſertam, eſtque latus ille tendo hominibus haudqua- 


6 * ut in cadatis , et canibus conſpicuus.“ 
Vrsallus, b. 1 5 


/ » » » 1 Fg Frm 
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nis, or by Fallopius to belong to the urinary bladder, their Plate vt 


true uſe is only to aſſiſt the rectus to draw down the ſter- 

num, and tighten the linea alba, and ſo to give greater 
power to the oblique and tranſverſe muſcles. The py- 

ramidalis 1 is ſo irregular a muſcle, that ſometimes two 
are found on one fide, and none at all on the other. 
Sometimes two on each ſide; ſometimes there is but 
one, and very often they are a wanting, the belly of 
the rectus coming quite down to the pubis. 

1. The LINEA ALBA is the common meeting of all the 
thin flat tendons, and therefore we call it their inſer- 
tion, being the common point towards which they all 
act; it is white, byt the gathering of all the colourleſs 
tendons. 

2. The LINEA SEMILUNARIS, is a line of the ſame white 
appearance, of a circular form, and produced by the 


meeting of all the tendons, on the edge of the rectus 


mulcte, to form a ſheath for it, 

3. The «zaTH for the xxcTus MuselE, does not ad- 
mit of ſo brief a definition as theſe : It has been com- 
monly ſuppoſed to be formed in a very curious manner, 
chiefly by the broad tendon of the obliquus internus, 
which being the central muſcle, betwixt the two other 
layers, is ſuppoſed to- have its tendon ſplit into two 
thin ſheets ; that the outermoſt ſheet adheres to the 
outer oblique muſcle, forming the outer part of the 
ſheath, while its inner ſheet adheres to the tendon 
of the tranſverſe muſcle, forming the inner part of 
the ſheath ; but this is too intricate, and can hard- 

ly be proved by diſſection. Cowper expreſſes his 
_ doubts about this doctrine of the tendon of the in- 
ner oblique muſcle being ſplit into two layers; and I 

6 * think 


* 


* 
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Flats * think the trueſt deſcription is this, that all the tendong 


meet, and adhere in the ſemilunar line; that they im. 
mediately part, to form this ſheath ; that the flat ten. 
dons of both the oblique muſcles, go upon the outer 
ſurface of the rectus, to form that ſide of the ſheath; 
that the tendon of the tranſverſe muſcle, only lies 
under the rectus, forming the lower part of the ſheath, 
and that it is unaſſiſted by any lamella of the inner 
oblique myſcle : That the ſheath is complete at the 
fore part, or over the muſcle ; but that under the muſ. 
cle, the ſheath ſtops about five or ſix inches above 
the pubis, and that there, the recti muſcles (or in 
their place the pyramidal muſcles), lie bare upon the 
bladder, and other abdominal viſcera, lined only by 
the thin peritoneum ®, And that this back layer of 
the ſheath, is thinner and more delicate, and but lit- 
tle attached to the back part of the rectus muſcle, 
which is eaſily raiſed in diſſection, while the fore part 
of the ſheath adheres firmly to the fore part of the 
muſcle, forming thoſe croſs bands, or tendinous inter- 
ſections, which divide the rectus into bellies, and the 
{heath where it lies over the muſcle, cannot be diſſec- 
ted, without a degree of violence, either to the ſheath, 
or to theſe tendinous interſections. 
4. The vmz1Licvs is that opening, in the centre of the 
abdomen, in the middle of the linea alba, through 
which the nutritious veſſels of the fœtus paſs. The 


veſſels 


* Cowper had never obſerved this, but once that the lower part 
of the rectus, was not lined by the tongon of the tranſverſalis. 
He concluded, that, in this inftance, it was a ſporting of nature; 


% ſo-much a luſus nature, that accidents like this wight be the 
= cu of certain ruptures.” 
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and the umbilicus is cloſed in the form of a ring; but © 
ſometimes it is forced by violent action, and the vi- 
ſcera come out by it, forming umbilical hertiia, 

5. The KING of the ABDOMINAL MUSCLES, is that open- 
ing near the lower part of the abdomen, juſt over the 
pubis, through which the ſpermatic cord: paſſes in 
man, and the round ligament of the womb in wo- 
men. . 8 
Cowper (p. 5.) ſays, that the ſpermatic cord paſſes 
through ſeparate rings, ih eaelt of the three abdomi- 
nal muſcles ; and like older authors, he makes nature 
exceedingly wile, in placing the rings not oppoſite to 
each other, but one high, and another lower, and a 
third lower Rill, ſo as to prevent the bowels falling 
out. But the truth is, that neither the internal ob- 
lique, nor the tranſverſe muſcles, have any ſhare at all, 
in the ring, which belongs entirely to the external ob- 
lique muſcle, and is formed iu this way : Allthe tendin- 
ous fibres of the external oblique, are, like the muſcle it- 
ſelf, oblique, running from above downwards ; and the 
tendinous faſciculi, are in ſome places wider, a little dif. 
joined from each other, and reſembling ftripes, croſſed 
by ſmall threads of tendon, as if the long fibres were 
in danger of parting from each other, fo as to leave a 
gap, and were held together by theſe croſs threads ; 


and it is in fact a wider and perfect ſeparation of two 


fibres that forms the ring, and a ſtronger interlace- 
ment of croſs fibres, that ſecures it from ſpliting far- 
ther up. But the chief ſecurity of the ring, is by the 
form of the opening ; for it is not a ring, as we call 
it, but a mere ſplit in the tendon, which begins about 
an inch and a half above the pubis, is oblique, and 


looking 


veſſels have degenerated into ligaments in the adult, Plate vn 
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ra looking towards the pubis, like the fibres which form | 
it, and conſiſts of two legs, or , pillars of the ring, a; d 
they are called ; for the upper flip which forms the b 
upper part of the opening, goes directly towards the k 
creſt, or higheſt point of the pubis; the lower pillar, tc 
or the ſlip which forms the lower line of the ſlit, turns Ir 
in behind, gets under the upper one, and is implant. tl 
ed into the pubis, within and behind the upper pillar: | 
this lower flip, forms at once the lower pillar of the a 
ring, and the edge of the femoral ligament. re 
| Now this croſſing of the pillars of the ring, ſecures P 
it; for the more the muſcle pulls, in preſſing upon the t 
abdominal viſcera, the tighter is the flit drawn ; and . 
the obliquity of the opening, gives the direction to 7 
herniæ of the groin, which always point towards the 8 
pubis, ſo as to fall into the ſerotum in men, or into f 
the labia pundendi in Women, keeping cloſe by the f 


groin. 
The ſpermatic cord, formed of the veſſels, belong: 


ing to the teſticle, paſſes through this ring of the ex- 
ternal oblique muſcle ; but as the internal and ob- 
lique tranſverſe muſcles, form no ſhare in the ring, the 
cord paſſes by their lower edge, but not through it. 
At the place where the cord paſles the edge of the 
internal oblique muſcle, it ſends a bundle of fleſhy 
fibres down along the cord, which go all along the 
cord, gradually extend towards the teſticle, expand- 
ing and growing thin upon the upper end of the teſ- 
ticle, and gradually diſappearing on its body. This is 
CXLVIII. The cREMASTER MUSCLE of the TEs- 
TICLE, Which is a thin flip of fibres from the internal 
oblique muſcle of the abdomen, which 1s m 
for ſyſpending the teſticle, and for drawing it up; 
4 cam 
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yery "thick and ſtrong i in the lower animals, as in. a balls, Plate HI. 
dogs, &c: ; is eaſily , found, in man, but not + in-ulls K 
being ſometimes thm and pale, and hardly to be 
known from the coats upon which it lies. It appears 
to grow more fleſhy in old age, and to be thickened 
in enlargemeits of the teſticle, the better to ſupport 
the weight. 

6. The LIGAMENT of the rüden Sin a diſtin . 
and not merely the tendon of the external oblique, 
rounded and turned in., It ariſes, from the ſpinous 
proceſs of the ilium, . is inſerted into the creſt of 
the pubis. It receives the external oblique muſcle, 
for the tendon is implanted into it. Part of the fleſh 
of the internal oblique muſcles ariſe from the outer 
end of the ligament. It forms. an arch under the 
pſoas ang iliacus internus muſcles, where the great 
artery of the thigh, and its anterior nerve, pals out. 
The great ein, and the [ymphatics of the limb, re- 
turn under it to get into the abdomen; the lympha- 
tie glands of the groin lie here; the whole interſtice 
is ſurrounded and filled up by cellular ſubſtance and 
fat, but it is not firm; the playing of the mulcles, 
and the fit, and inguinal glands, keep it open and 
lax; and the bowels are apt to fall down here, eſpe- 
cially in women, where the point of the ilium is high, 
and the arch wide. So little ere femoral herniz, or 
the form of this opening underſtood, that no particu- 
lar cuſhion is adapted to this part; for it is ſupported 
by the common bandage for the hernia of the groin : 

S | ye And) 


. This igament of the thigh i is named alſo the INCUINAL LIGA- 
MENT ; the caunAL Ancn; the LISA Exr of Pavan ; ; the LIOAfH N 
of Duos, &e, 
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to be the caſe when a rupture is very large, and not 


"aw MUSCLES OF THE ABDOMEN, 


And, a few years ago, hernia of the groin was not 


even known by anatomiſts of the higheſt name. For 
Cowper ſays, (explaining Paupart's ligament), It i, 
not impoſſible but that ruptures may ſometime 
« happen in this part; and I am apt to imagine this 


% to be retained by a truſs.” | 

It often happens, that in vomiting, in violent cough. 
ing, in ſtraining at ſtool, or in lifting heavy weights, 
theſe natural openings are forced, and the bowels de. 
ſcend. The umziL1cus is very ſeldom forced by ſud. 
den exertion, for it is a very firm ring; but it is ſlowly 
dilated in pregnancy, and hernia of the navel is in- 
finitely more frequent with women than with men. 
he opening of the r1xG is often kept dilated by the 
bowels following the teſticle when it deſcends ; ſo 
that though the accident be almoſt forgotten, the 
hernia often appears again in the adult ; moſt fre- 


_ quently of all, the ring is forced in ſtrong young men 


by hard and continued labour, or by ſudden ſtraining; 
but women are ſafer from this kind of hernia, becauſe 
the round ligament of the womb is ſmaller than 
the ſpermatic cord, and the ring i them is very 


cloſe. ABDomINAL HERNLEA are thoſe which come not 


through any natural opening, but through the inter- 


ſtices of the muſcles, by the parting of the muſcn- 


lar fibres by an accidental wound in the abdomen, or 
by the operation of the Ceſarean ſection; for a wound 
of the abdominal muſcles ſeldom heals ſo neatly as 


not to have ſome ſmall interſtice, through which the 


bowels protrude. Thus any point may be forced by 
violence, any of the openings, or alFof them may be 
CAPS relaxed 
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relaxed by weakneſs, as in dropfical or other lingering 
diſeaſes : for it is from this cauſe that herniæ are more 
frequent in childhood and in old age, by the laxity 
which is natural to childhood, or by the weakneſs 
natural to the decline of life. Often there ſeems to be a 
hereditary diſpoſition to herniæ in certain houſes, the 
form of the openings of the abdomen being wider in a 
whole family, juſt as the features of the face are pe- 


culiar. And I have ſeen a child with all theſe open- 


ings ſo particularly wide, that upon the ſlighteſt 
coughing or crying, hernize came down at every poſ- 
fible joint, at the navel, the ſcrotum, the thigh, and 
in the ſides of the abdomen, all at once; or, as one 
tumour was reduced, another aroſe, 

The effects of the abdominal muſcles, in moving 


the trunk cannot be miſtaken, The rect? pull the 


ribs downwards in breathing, flattening the belly, and 
bending the body forwards. The two oBLIQUE MUSCLES 
of one fide acting, turn the trunk upon its axis; but 
the oblique muſcles of the oppoſite fide acting, co- 
operate with the rectus in flattening the belly, and 
bending the body: and the TRANSVERSE MUSCLES tighten 
the linea alba, ſo as to give effect to all the others; 
and particularly they brace the ſheath of the recti 
muſcles, ſo as to give them their true effect. 

CXLES. The DiarRHRAGMA is a Greek word, tranſ- 
lated inter-ſeptum, the tranverſe partition betwixt 
the abdomen and the thorax, the midriff; but it is not 
merely 'a tranſverſe partition, it is a vaulted diviſion 
betwixt the thorax and abdomen ; and not only is 


the middle raiſed into a vaulted form, but its obli- 


quity is ſuch, that though its fore part be as high as 


8 fi the 


Plate VII. 
X VIII. | 
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pit vir. the ſternum, its lower and back part ariſes near the 


pelvis from the loweſt vertebra of the loins. 

It is a circular muſcle, which is fleſhy towards its 
borders, and tendinous in the centre ; which is con: 
vex towards the thorax, and concave rowirds the ab- 
domen; becoming plain, or almoſt ſo, where It preſles 
againſt the abdominal muſcles in drawing the breath; 
and returning to its convex forin, when the abdonii 
nal muſcles react in puſhing it back into the thorax. 

The diaphragm ariſes, by one broad fleſhy attach. 
ment, from all the borders of the cheſt, forming the 
upper or greater muſcle of the diaphragm ; and it 
ariſes below, by many ſmall tendinous feet, from the 
fore part of the loins, 'which meeting, form what is 
called the leſſer muſcle of the diaphragm. 1ſt, The 
GREAT Or UPPER muſcle ariſes, firſt, from under the xi- 
phoid cartilage, and from the lower ſurface of the 
ſternum. 2dly, From all the falſe ribs; from the carti- 
lage of the ſeventh, eighth, and ninth ribs ; and from 
the bony parts of the tenth and'eleventh ribs, and 
from the tip of the twelfth rib. All theſe origins are; 
of courſe, fleſhy digitations or tongues which inter- 
mix with thoſe of the tranſverſe muſcle of the abdo- 


men.” 3dly, From the tip of the twelfth rib to the lum- 


bar vertebræ, there is a ligament extended, which, 


going like an arch over the pſoas and quadratus lum- 


borum muſcles, is named LIGAMENTUM ARCUATUM ; 
and from this another part ſtill of the great muſcle ot 
the diaphragm ariſes.' Thus the upper muſcle of the 
diaphragm has four chief origins, viz. from under the 
fernum ang on cartilage ; from all the falſe ribs; 
l. nn ei unn e Tr PINS from 
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from the "IE EW arcuatum ; and, in ſhort, from Plate vp. 
all the borders of the cheſt, from the xiphoid carti- * 
lage quite round to the vertebræ of the loins. 

2. The LESSER MUSCLE of the DIAPHRAGM, which ariſes 
from the ſpine, begins by four ſmall lender tendinous 
feet on each ſide. The firſt of theſe, the longeſt one, 
. ariſes from the ſecond vertebra above the pelvis : it 
goes from the flat fore part of its body, and adheres | 
to the fore part of all the lumbar vertebræ as it | | 
mounts upwards. The ſecond riſes from the third | 
vertebra, but farther out towards the fide of the ver- 1 
tebra. The third ariſes from the ſide of the fourth j | 
yertebra. And the fourth tendon of the diaphragm bl 
ariſes from the tranſverſe proceſs of the ſame fourth | 
yertebra of the loins. But indeed we ought, in place i 
of this minute demonſtration, to ſay, that it ariſes ll | 
from the four uppermoſt lumbar vertebræ by four } 
tendinous feet, flat and gliſtening, and adhering cloſely Fo 1 
to the ſhining ligament with which the bodies of the vl 
vertebræ are ſtrengthened ; that theſe tendons ſoon 1 
join to form a ſtrong round fleſhy leg, which is called | | 
the crus diaphragmatis ; of which crura, the left, is the * 
ſmaller one: and that theſe crura, joining, mixing, 1 
and croſſing their fibres, form a fleſhy belly, the leſſer | f 
muſcle of the diaphragm. Fs | 1 
3. The TENDON in the centre of the diaphragm is 
determined in its ſhape by the extent of theſe fleſhy 
bellies ; for the great muſcle above almoſt ſurrounds 
the central tendon. The ſmaller muſcle below meet- 
ing it, the two diviſions give it a pointed form be- 
hind ; the tendon has the figure of a trefoil leaf, or of 
the hover painted upon playing cards, The middle 

4 ; line 
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i line of this 88 centre is fixed by the mem. 


brane which divides the thorax into two; the two ſides 
go upwards into the two ſides of the cheſt, each witha 
form like the bottom of an inverted baſin ; their con. 
vexity reaching within the thorax, quite up to the leye] 
of the fourth true rib : the proper centre of the dia. 
phragm is fixed by this connection with the medial. 
tinum, that its motion might not diſorder the action 


of the heart, which reſts upon this point, and whoſe 


pericardium i is fixed to the tendon : but the convexity 
of either ſide deſcends and aſcends alternately as the 
diaphragm contracts, or is relaxed; fo that it is chiefly 
theſe conyexities on either fide, which are moved in 
breathing. 

Thus, is the diaphragm compoſed of one great and 
circular muſcle before; of one ſmaller circular muſ- 
cle behind; and of the triangular tendon, . as the 
centre betwixt them : and both in its fleſhy and ten- 
dinous parts, it is perforated by ſeveral veſſels paſſing 
reciprocally betwixt the thorax and the abdomen. 

Firſt, The aokTa, or great artery of the trunk, paſſes 
betwixt the crura or legs of the diaphragm, which, 
like an arch, ſtrides over it to defend it from preſſure, 

Secondly, The oxSsOrHAdus paſſes through the dia- 
phragm, a little above this, and to the left ſige : its 
| paſſage is through the lower fleſhy belly, and through 
the moſt fleſhy part of the diaphragm: and the muſ- 
cular fibres of the crura diaphragmatis firſt croſs un- 
der the hole for the ceſophagus ; then ſurround it; 
then croſs again above the hole; ſo that they form 


the figure of 8: and the ceſophagus is ſo apparently 


_ compreſſed hy theſe ſurrounding fibres, that ſome 
anatomiſts 


* 
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anatomiſts have reckoned this a ſort of ſphinRer for Plate vll 


the upper orifice of the ſtomach. 

' Thirdly, The great vena cava goes up from the 
abdomen to the heart, through the right fide of the 
diaphragm; and this hole being of a triangular form, 
being in the hard tendon, and larger than the vein 
requires, there is no danger of ſtrangulation in the 
vein. | 

The tendon is compoſed of fibres which come from 
the various faſciculi of this muſcle, meet and croſs 
each other with a confuſed interlacement, which Al- 
binus has been at much pains to trace, but which 
Haller reports much more ſenſibly: * Intricationes 
« yarie et vix dicendæ;“ irregular and confuſed, 
croſling chiefly at the openings, and eſpecially at the 
vena cava, the triangular form of which ſeems to be 
guarded in a moſt particular way. 


The lower ſurface of the diaphragm, is lined with 


the petitonæum, or membrane of the abdomen ; and 
the upper ſurface, is covered with the pleura, or mem- 
brane of the cheſt; The hole for the vena cava is ſo 
large, that the peritonæum and pleura meet, and touch 
each other through this opening, all round the vein. 
The chief uſe af the diaphragm is in breathing, and 
in this office it is ſo perfect, that though there be a 
complete anchyloſis of the ribs (as has often happen- 
ed), the perſon lives and breathes, and never feels the 
loſs. The diaphragm is, in its natural ſtate, convex 
towards the thorax ; when it acts, it becomes plain, the 
thorax is enlarged, and, by the mere weight of the air, 
the lungs are unfolded, and follow the diaphragm. 
No vacuum is ever found betwixt the diaphragm and 
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und the lungs; but the lungs follow the ribs and dia. 
phragm. as cloſely as if they adhered to them; and 
indeed when they do adhere, it is not known by any 
diſtreſs. So we draw in the breath, and when the ab. 
dominal muſcles react, the diaphragm yields, goes 
back into the thorax, and grows convex again, by 
which we blow out the breath ; and while the dia. 
phragm is acting, the abdominal muſcles are relaxed, 
yield, and are puſhed out, and leave the ribs free, to 
be raiſed by their levator muſcles. And again, when 
the abdominal muſcles re- act, the diaphragm, in its 
turn, yields ſo, that they at once force up the dia. 
phragm, and pull down the borders of the thorax, aſ. 

fiſting the ſerrated muſcles which depreſs the ribs. 
There is alſo in every great function, ſuch a wonder. 
ful combination of actions conſpiring to one end, as 
cannot be even enumerated here. But the alternate ac- 
tion and reaction of the abdominal muſcles draws in 
and expels the breath, promotes, the circulation, and 
gently agitates the bowels, while their more violent 
actions diſcharge the feces and urine, and aſſiſt the 
womb; and vomiting, yawning; coughing, laughing, 
crying, hiccup, and the reſt, are its ſtronger . and irre- 
gular actions. The diaphragm might well be named 
by Haller, © Nobiliſſimus poſt cor muſculus.” And 
Buffon, who affected the character of anatomiſt with 
but little knowlege of the human body, might miſtake 
its central tendon for a nervous centre, the place of all 
motions, and almoſt the ſeat of the foul. For the an- 
cients confounded the names and ideas of tendon and 
nerve. And, in fickneſs and oppreſſion, lowneſs and 
ſighing, in weeping or laughing, in joy or in fear, all 
our feelings'ſeem to concentrate in this part. 
g . CHAP. 


CHAP. VII 


THE MUSCLES OF THE PARTS OF GENERATION, 
AND OF THE ANUS AND PERIN U. 


Tux muſcles of the parts of generation follow this di- plate vn. 


viſion of the abdominal, muſcles, more * than 
any other. 

The zREcTOR pens is a ſmall and Gender muſcle, 
which goes over the crus penis, and braces it back to 
the pubis. The erectores are ſuppoſed (by prefling 
the penis againſt the pubis) to compreſs the great vein, 
and ſo cauſe erection. The ACCELERATOR UxIN is a 
muſcle which furrounds all the bulb of the urethra, 
and acts by a ſort of ſubſultus in diſcharging the laſt 
drops of the urine, and in throwing out the ſemen. 
And the TRANSVERSALIS perinæi, which goes acroſs the 
perinæum, belongs rather to the anus than to the 
penis. The SPHINCTER ANI is a circular bundle of fibres, 
which ſurrounds the orifice of the anus, and contracts 
it; and the levator. ani is a flat thin muſcle, which 
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Plate VII lines the pelvis, ſurrounds the rectum like a funne, 


and being fixed round the margin of the anus, raiſes it 
up; and the coccy6 us is but a part of it. The pz. 
TRUSOR URINE is the muſcular coat of the bladder, and 
the SPHINCTER VESICZ. is not eaſily diſtinguiſhed from 
the detruſor urinæ, being but the fibres of it, only 
thicker and ſtronger at the lower and narrower part of 
the bladder. 

The penis is compoſed of two crura, or cavernous 
bodies, which ariſe from the branch of each os iſchium, 
which ſoon meet to form the body of the penis; and of 
the corpus cavernoſum urethræ, which ſurrounds the 
urethra, 1s attached to no bone, but begins juſt be. 
fore the circle of the anus, by a bulging, which is call. 
ed the bulb of the urethra ; and the erector penis lies 
along the crura, to draw them back to the pubis; 3 and 
the accelerator ſurrounds all the bulb, and ads in ex- 
pelling the ſemen, or the laſt drops of urine. 

CL. The ERECTOR PENIS is a delicate and flender 
muſcle, about two inches in length. It lies along the 
face of the crus penis of each ſide. And when the 
crura penis are inflated, the erectors are ſeen of their 
proper length and form. The erector of each fide 
riſes by a ſlender tendon from the tuberoſity of the os 
iſchium. It goes fleſhy, thin, and flat, over the crus 
penis, like a thin covering. It ends in a delicate and 
flat tendon, upon the crus penis, about two inches up; 
and the tendon is ſo thin and delicate, that it is hardly 


to be diſtinguiſhed from the nene of the caver- 
nous body. 


The erectors lying thus on the fides of the penis, 


have been called cOoLATERALES PENIS, or ISCHIO-CAVER- 


No$l, 
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091, from their origin in the iſchium, and their inſer- Plate var. 
tion into the cavernous bodies. | | 
CLI. The TRANSVERSALIS PERINEL is often named 151. 
tranſverſalis penis; but its origin being in the tubero- 
ſity of the os iſchium, by a delicate tendon, and its in- 
ſertion into the very backmoſt point of the bulb of 
the urethra, where it touches the anus, its courſe is di- 
realy acroſs the perinæum, and its relation to the pe- 
rinæum and anus is very direct and evident, while its 
relation to the penis is rather doubtful. Often there 
is a ſecond muſcle of the fame origin and inſertian, 
running like this, acroſs the perinæum, named TRANS- 
VERSALIS PERINZIL ALTER: 
This tranſverſe muſcle may, by bracing up thi bulb 
to the arch of the pubis, have ſome effect in ſtopping 
the vein on the back of the penis, and fo producing 
erection; but its chief uſe muſt be in preventing the 


anus from being too much protruded in diſcharging | | 
the freces; and in retracting it when it is already pro- # 
truded. 

CLII. The AcctLterATOR muſcle i is not a ſingle muſ- 132 4 
cle, as it is often deſcribed. It is manifeſtly a pair of 1 


muſcles ſurrounding the whole of the bulb of the ure- 
thra. For there is along the lower face of the bulb, a 
white and tendinous line, correſponding with the out- 
ward line or ſeam of the perinæum. This line diſtin- 
guiſhes the bellies of the two muſcles : the fibres of 
each fide ſurround their proper half of the bulb with 
circular fibres, winding obliq uel round the bulb; and 
each muſcle ends in its ſeparate tendon, which 1s de- 
licate and ſmall, and which, leaving the bulb of the u- 
rethra, turns off obliquely to the ſide, ſo that the tendon 
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Plate VIIL of each ſide goes out flat and thin upon the crus penis 


153. 


154. 


of its own ſide, a little higher than the inſertion of the 
erector penis; and thus it embraces the bulb itſelf, 
with its two crura. We know and feel its convulſive, 
involuntary action in throwing out the ſeed ; and we 
are conſcious that we uſe it as a voluntary muſcle in 
emptying the urethra of the laſt drops of urine. 

CLIII. The srHINCTER Ani muſcle is a broad circy. 
lar band of fibres, which ſurrounds the anus. It ariſes 
from the point of the os coccygis behind. It ſends a 
neat ſmall ſlip forwards, by which it 1s attached to the 
back part of the accelerator muſcle. It is of a regular 
oval form, and is two inches broad, and is for a very 
obvious reaſon, ſtronger in man than in animals, Some 
chooſe to enumerate two ſphincter muſcles, of which 
this is the external, or cutaneous ; and what they de- 
{ſcribe as the internal one, is merely the circular fi. 
bres, or muſcular coat-of the inteſtine, ſtrengthened a 
little towards the anus, but not a diſtinct muſcle, Its 
effect is to ſhut the anus. 

CLIV. The LEvaTor ant muſcle is deſcribed as a 
pair of muſcles, one from each ſide : but it is properly 
one broad and thin muſcle, which ariſes from the inter- 
nal ſurface of all the fore part of the pelvis, and, from 
its breadth, it has been named - MusCULUs ANI LArus. 
It continues its origin from the internal ſurface of the 


pubis, all the way round to the ſacrum. It grows gra- 


dually ſmaller, as it goes downwards to ſurround the 
anus: $0 it is inſerted into the circle of the anus, in- 
to the point of the os coccygis, and is mixed with the 
ſphincter ani muſcle. The whole pelvis is lined with 
it like a funnel, or inverted cone, the wider part re- 

preſenting 
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preſenting its origin from the pelvis, the narrower part Plate vir 
its inſertion into the anus. The whole bladder is fur- 
rounded, and covered by this muſcle ; the urethra 

paſſes through a ſplit in its fibres, and no operation of 
lithotomy can reach the bladder from below, without 

cutting through this muſcle. It raiſes the anus, and, 

at the ſame time, dilates it, opening the anus for the 

paſſage of the fæces, and ſupporting it, ſo as to pre- 

vent its being protruded. Thus, it is not for ſhutting 

the anus, as ſome have ſuppoſed, but is the direct an- | 
tagoniſt of the ſphinQer ani muſcle. By encloſing the {i 
bladder, the levator ani acts upon it it alſo; for the neck [| 
of the bladder paſſing through a ſlit in its fibres, while 0 
the levator ani is acting, this ſlit is drawn, as it were, [i 
round the neck of the bladder, and ſo the urine is for | 1 | 
the time prevented from flowing. It is as a ſphinQer to 1 | | 


the bladder, which prevents our paſſing the urine and f 
feces at the ſame moment. By ſurrounding the lower = 9 


part of the bladder, and enclofing the proſtate gland, 
and the veſiculæ ſeminales, which lie upon the back 
of the bladder, this muſcle affects theſe parts alſo, 
and is perhaps the only muſcle which may be ſuppoſed 
to empty the veſiculæ, or to compreſs the gland, pul- 
ling upwards at the ſame time, ſo as to preſs the back 
of the penis againſt the pubis, to maintain the erection, } 
and to aſſiſt the accelerator muſcles. By enclofing 1 
the bladder, veſiculæ, proſtate and anus, this muſcle 
produces that ſympathy among the parts, which is of- 
ten very diſtreſſing, as in gonorrhcea, the ſtone in the 

: bladder, conſtipation, piles, and other diſeaſes of theſe j 
parts; for piles, conſtipation, or any cauſe which may | 

excite the action of the levator muſcles, will cauſe e- | 

rections, | 
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Plate VII: rections, a deſire to paſs the urine, and an obſtruction 
in the diſcharge of it. 

155 CLV. The Musculus coccro vs, is a thin, flat; muſ. 
cle, which ariſes by a narrow point, from the inſide of 

the pelvis, at the ſpine of the os iſchium, is implanted 
expanded and fleſhy, into the whole length of the os 
coccygis; can be uſeful only, by pulling up the point 

of the os coccygis, which 1s juſt equivalent to raiſing 

the circle of the anus; fo that from every circum. 
ſtance of its form and uſe, it might be fairly enough 
deſcribed, as being merely the back part of the leya- 

tor ani muſcle. 9 

The perinæum, where the bulb begins, is the point 

into which all the muſcles are united; for the accelera- 

tor muſcle, and the ſphincter ani muſcle, touch at the 
beginning, or point of the bulb ; and a ſmall point- 

ed ſlip of the ſphincter ani, going upon the bulb, con- 

nects them firmly together. The tranſverſalis perinæi, 

come acroſs the perinæum from either ſide; and the leva- 
| tor ani muſcle, comes down to meet the ſphincter, ſo that 
the ſphincter ani, the levator ani, the tranſverſalis peri- 
næi, and the accelerator urine muſctes, all meet in one 
point, viz. the back of the bulb. They ſecure the 
perinæum, and ſupport the heavy viſcera of the abdo- 
men; if they be unſkilfully cut in performing litho- 
tomy, it will be difficult to extract the ſtone. In that 
operation, the incifion paſſes by the ſide of the anus, 
and on the inſide of the tuber iſchii ; and our knife 
accordingly cuts clean acroſs the tranſverſe muſcles, 
which ſtand as a bar acroſs the perinæum; it paſles 
by the fide of the erector muſele, need not touch it, 
or touches it ſlightly, and by a ſort of chance : It muſt 

| | | not 
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got touch the acclerator muſcle ; for whoever ſaysPlate vm. 
he cuts the accelerator, cuts too tow and performs 
his operation ill. After the firſt inciſion, we get deep 
into the pelvis, and cut the levator ani. The ſur- 
geon does not obſerve theſe muſcles, on account of 
any danger which may attend wounds of them, but 
takes them as marks for the true place of his inciſi- 
on; and a good operator will be careful to have them 
fairly cut, that they may be no hindrance to the ex- 
tractian of the ſtone *. 


The detruſor urinz, is but the muſcular coat of the bladder; 
the ſphincter viſice, or muſcle of the proſtates, is but a denſer faſ- 1 
ciculus of this common coat of the bladder. I ſhould no more | ; 
think of deſcribing them here, than of deſcribing the coats of the | 
inteſtines or ſtomach. Theſe muſcles of internal parts, with the 
muſcles of the internal ear, &c., I reſerye for thoſe books which 
deſcribe the organs and viſcera, 


CHAP. VII. 


MUSCLES OF THE THIGH, LEG, AND FOr. 


MUSCLES MOVING THE THIGH-BONE. 


Plate vill. Tux muſcles belonging to the thigh-bone, ariſe all 
from the pelvis or trunk. The psoas MAcNus and 111- 
ACUS INTERNUS, come from within the pelvis, at its fore 
part, and paſſing under the femoral ligament, go down 
to be implanted into the trochanter minor; and by this 
obliquity of their inſertion, they turn the toes out- 
wards, and bend the thigh. Other muſcles come from 
the lower and fore part of the pelvis, as the pecTINaL, 
TRICEPS, and ABTURATOR EXTERNUS, Which ariſe from the 
arch of the pubis, and go down to be implanted into the 
linea aſpera, and lefler trochanter ; and they pulling 
the thigh towards the body, are called the appuctoxs. 
Others ariſe from the ſacrum, and back part of the 
pelvis, as the LTI, which, coming directly forwards 
to be implanted into the greater trochanter, pull 
back the thigh ; and a fourth ſet coming alſo from 
the internal ſurface of the pelvis, viz. the oBTURAaT0R 
INTERNUS, and the PYRAMEDALIS, come out through the 
back openings, turn round the pelvis, as round a pul- 
ly, and roll the thigh, and draw it back. This com- 


| pletes 
6 | 
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pletes the catalogue of thoſe muſcles which move the vie vin _ 
thigh. | | ; : 44 

1. The psOoA4s MAGNUS, ILIACUS INTERNUS, PECTINEUS, il 
TRICEPS, OBTURATOR EXTERNUS, Which, coming from il 
before, are inſerted into the leſſer trochanter, and | 
bend the thigh. 

2. The . GLUTZ1, GEMINI, PYRIFORMIS, OBTURATOR, 
- INTERNUS, and QUADRATUs, which come from behind, | 
are implanted into the great trochanter, and extend 
the thigh; and it hardly need be remembered, that 
as, when the arms being fixed their muſcles raiſe the 
weight of the body, as in climbing, or in turning 
over a bar, by graſping with the hands; ſo the muſ- 
cles of the thigh, move that thigh onlv which is looſe, 
and free from the weight of the body, while the 
muſcles of the other thigh, which is fixed by the 
weight of the body, move not the thigh, but the trunk 
upon the thigh; fo that our walking is performed 
not ſo much by the muſcles of the thigh moving the 
limb, as by their moving the pelvis, i. e. rolling the 
trunk upon the limb. 


MUSCLES MOVING THE THIGH. 


I. THE THIGH Is MOVED BACKWARDS AND OUTWARDS, 


medius, Fplanted into 
the 


Trochanter major, 
Top of trochanter. 


* 


By the Glutæus maximus, er is im- = aſpera, 


minimus, 


2. THE THIGH IS MOVED BACKWARDS, AND ROLLED UP- 
7 | ON ITS AXIS, 


By the Pyriformis, 1 which is 
Gemini, implant- 
Obturator externus, ę ed into 
. internus, | 


"Root of the trochanter, 


— 


Quadratus, 


betwixt the trochanters, 
Vu 3. THE 


* 
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Plate VIII. 3. THE THIGH IS MOVED FORWARDS AND INWARDs, 


Pectinales, 
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By the Pſoas magnus, which a. © Trochanter minor, 
Ihacus Internus, ( _. - 
riſe from YO | 
: the | mea alpera, 
Friceps, — — 


FasciALIs. I begin with this muſcle, as it is neceſ. 
ſary in the diſſection. The thigh is encloſed in a very 
ſtrong ſheath, which, like that of the arm, ſends down 
among the muſcles, ſtrong tendinous ſepta or partitions; 
and the muſcles are encloſed in theſe ſepta, and the great 
muſcles of the leg, are ſupported by it, in their ſtrong 
and continual actions. The tendinous faſcia of the 
thigh, ariſes chiefly from the ſpine of the ilium, partly 
(over the groin) from the external oblique muſcle of the 
abdomen. Every faſcia, has ſomething added by each 
muſcle, and takes a new increaſe, and adheſion at 
each bone which it paſſes. It is always ſtrengthen- 
ed by adheſions to joints, and comes down from them 


thicker upon the muſcles below; and ſo this faſcia - 


of the thigh, which ariſes chiefly from the ſpine of the 
ilium, deſcends, covering all the muſcles of the thigh : 
it ſends partitions down to the Tinea aſpera, and tro- 
chanters ; it has a new adheſion, and a new ſource of 
tendinous fibres at the knee ; it adheres moſt remark- 
ably at the inner fide of the tibia, and then deſcends 
to the bran; it covers all the leg, and is again rein- 
forced at the ancle: and this I believe to be a juſter 
hiſtory, than the common idea of making it an expan- 
fion of the fmall tendon of the ſmall muſcle, which 1 


am now to deſcribe ; for the facialis is too eſſential to 


2 


the 
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the ſtrength of the leg, and would be found there, Plate VI 
though this muſcle were away, as in the palmaris of the 
hand. 

This faſcia rightly conſiſts of two plates; one is that 
which comes down from the creſt of the ilium, and 
from the muſcles of the belly ; the other, that which 
ariſes purely from the tendon of the muſculus faſcialis, 
and which is at the ſame time, connected with the. 
capſular ligament of the femur, and with the troch- 
anter ; and ſo the muſcle lies betwixt the two plates 
of the faſcia; and as the faſcia, at this part, takes at 
leaſt a reinforcement from the capſular ligament, and 
from about the trochanter major, the faſcialis muſcle 
may be ſaid to be inſerted into the trochanter. 

So this great tendinous faſcia, has theſe connections: 
the creſt of the ilium ; the ligament of Paupart, at the 
rim of the belly; the creſt and arch of the pubis; the 

- tuber iſchii, and ſa back along the coccyx, to the 
ridge and proceſſes of the ſacrum; the ligament of 
the joint, the great trochanter ; and the linea aſpara, 
all the way down to the knee, where its laſt adheſion 
is very ſtrong, and from whence it comes off again, 
much ſtrengthened. 

It is thicker on the outer ſide and back part, and 
very thin on the inner fide of the thigh ; and it dives 
with perpendicular divitions ey the muſcles of the 
thigh. 

CLVI. The Fasc1a11s MUSCLE. The muſcle is rightly , 86. 
named tenſor vaginæ femoris; for hardly any other 

uſe can be aſſigned. It ariſes from the upper ſpi- 

nous proceſs of the ilium, i. e. from the fore part, or 

£5 0 u ij „ 


-— 


Plate vni very point of its ſpine, by a tendon of about an inch 


157. 


* 
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in length. It is very ſmall at its origin, and at its 
termination. It is thick and fleſhy in the middle, 
ſwelling out ; it extends downwards, and obliquely 
backwards, almoſt to the middle of the thigh, and 
there it terminates obliquely, betwixt the two lamelly 
of the membrane, to which it belongs. 

Its uſe is chiefly to make the faſcia tenſe, to prepare 
the muſcles for ſtrong action; and perhaps, by its ad. 
heſions about the trochanter, it may have ſome little 
effect in rolling the thigh, ſo as to turn the toes in. 
wards, and oppoſe the Gemini. 

CLVII. Psoas Macnus,—This and the following 
muſcle come from within the body, to move the thigh 
forwards. This is a very long and fleſhy muſcle, of 
conſiderable ſtrength, of conſtant uſe, perpetually em- 
ployed in moving the thigh forward, or in ſupporting 
the pelvis upon the thigh-bone, fo as to preſerve the 
equilibrium of the body. 

It is named from PS04 LUMBUS ; is a ens round mut- 
cle, very ſtrong, of great length, filling up all the ſpace 
upon either ſide of the ſpine, and bounding the pelvis 
at its fide. It comes from under the ligamentum ar- 
cuatum of the diaphragm; ; tor it axiſes firſt by its up- 
permoſt head from the laſt vertebra of the back, then 
ſucceſlively from each of the vertebræ of the loins. It 
ſticks cloſe to the lumbar vertebræ; for it ariſes not on- 
ly from the tranſverſe proceſſes, but from the ſides of 
the bodies. Theſe heads do not appear, for'they are 


_ covered by the body of the muſcle, which goes down 


thick and round, till it reaches the ſacro-iliac ſympht- 
ſis, and then being united to the internal iliac muſcle, 
they deſcend through Pau part's ligament. 


CLVIII. The 
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belong to the thigh, but is a muſcle of the loins, 
which ariſes along with this one from the laſt vertebra 
of the back, and the firſt of the loins. It is a ſmall and 
delicate mulcle, ends in a ſlender tendon which goes 
down by the inner fide of the great pſoas, but does 
not go out of the pelvis along with it : it ſtops ſhort, 
and is implanted into the brim of the pelvis, into the 
os ilium, near the place of the acetabulum : it bends 
the ſpine upon the pelvis. This muſcle is more re- 
gular in the monkey : in the dog it 1s ſeldom awant- 
ing. It is ſaid to be more frequently found in women 
than in men; in both, it often is not to be found: 


but ſometimes, in ſtrong and big men, three pſoas 


muſcles have been found. | 

CLIX. The 1t1acus INTERNUS is a thick, very 
fleſhy, and fan- like muſcle, which occupies the whole 
concavity of the os ilium. 

Its origin is from the internal lip of the criſta ili : 
it adheres to all the concave ſurface of that bone 
down to the brim of the pelvis; to the fore part of 
the bone under the ſpinous proceſs; and to a part al- 
ſo of the capſular ligament of the joint: all its radi- 
ated fibres are gathered together into a tendon at the 
ligament of Paupart. This tendon is longer on the 
lower than on the upper ſurface : for below, it ſlides 
on the pubis as upon a pully, and continues tendi- 
nous that it may bear the friction; but above it is 
unconnected, or it is connected only by looſe cellular 
ſubſtance; and there it is quite fleſhy. Juſt under the 
ligament, the two tendons are joined, whence they 
| bend 


| 
# 


CLVIII. The rsols rakvus does not, like this, plate vn. 


158. ' 


159. 


—— — —— 


. ͤ — üÄ >. 9. NX3£D 4 


Flate VL. bend e round to be implanted into the — 


460. 


161. 
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trochanter. 

The pſoas magnus and iliacus internus are two very 
powerful muſcles. Their chief uſe is to bend the 
thigh, and more peculiarly of the lumber one to ſup. 
port the body. The great blood veſſels come down 
along with theſe two muſcles : The muſcles and vef. 
ſels are both ſurrounded with looſe cellular ſubſtance; 
matter often forming behind the abdomen, round the 
pſoas muſcle, is named the pſoas abſceſs, and pene- 
trating under Paupart's ligament, burſts in the thigh 


at laſt, and is commonly fatal, 


CLX. The pzcTintvus or PECTINALIS; is ſo named 
from its ariſing at the pecten or pubis; is a broad flat 


ſquare muſcle : it lies along fide of the laſt deſcribed 


muſcles, and is inſerted with their common tendon, 


It ariſes flat and fleſhy from that line of the pubis 


which forms the brim of the pelvis, and is implanted 


into the linea aſpera by a tendon flat. and long, pretty 


nearly of the ſame extent and ſhape with its origin. 
This muſcle lies immediately under the ſkin and 

faſcia lata ; and by its bending round under the thigh- 

bone, it has three actions: to cloſe the knees toge- 


ther; to pull the thigh forward; to perform rotation, 


turning out the toe; and, in certain poſitions of the 
limb, it will pull the * gets, «ding the extenſor 
muſcles. * 4 

CLXI. The TRI ETS FEMORIS is e flat . 
cle, with three heads, ariſing from the pubis, and in- 
ſerted into the whole length af the linea aſpera down 
to the condyle, and ſerving for preſſing the knees to- 
— or n the thigh forwards. 


The 


1 


The triceps conſiſts of three heads, which lie in Plate VIR. 


different layers, one above the other; and have fo 
little connection among themſelves, that they have 
been more-commonly, and I think properly, deſcribed 
as three muſcles. Theſe three parts of the muſcle 
are indeed for one common uſe: but they are of very 
different forms ; for they. do not even lie on the ſame 
plane: one is long, another ſhorter by one half, a 
third longer than both the other two ; ſo that they 
have been commonly deſcribed under the names of 
ADDUCTOR PRIMUS or LONGUS 3 ADDUCTOR SECUNDUS or 
BREVIS 5; ADDUCTOR TERTIUS OF MAMNus. | 

1. The avpucToR LoNGUs is the uppermoſt layer; 
its border (for it, like the pectinalis, is a flat muſcle) 
ranges with the border of the pectinalis. It ariſes 
from the upper and fore part of the pubis by a ſhort 
roundiſh tendon, very ſtrong : it ſwells into a thick 
fleſhy belly, not round, but flattened; the belly grows 
flater as it goes down towards the thigh bone; it ends 
in a flat and ſhort tendon, which is inſerted web. like 
into the linea aſpera in all its middle part, viz. about 
four inches. Thus the muſcle is of a triangular form, 
with its baſe in the linea aſpera, and its apex on the 
pubis. Its head or origin lies betwixt the pectinalis 
and the gracilis : its upper edge ranges with the pec- 
tinalis ; its lower edge lies upon the triceps magnus. 
It is called longus, becauſe it is longer than the next 
head, | 

2. The apDuUcToR BREVIS lies under. the adductor lon- 
gus, and is of another layer of muſcles; for as the firſt 
layer conſiſts of the pectinalis, triceps longus, and gra- 
ailis, this. layer conſiſts of the obturator externus, 


triceps 
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Plate VIII. triceps brevis, and triceps longus. The triceps brevis 
is exceedingly like the former, in riſing near the ſym. 
phiſis pubis, by a thick and flattened tendon, ſwelling - 
like it into a ſtrong fleſhy belly; like it, it grows flat, 
and is inſerted by a ſhort flat tendon into the inner 
trochanter and linea aſpera. But it differs in theſe 
points : that it is leſs oblique, for this muſcle being 
ſhorter, goes more directly acroſs betwixt the pelvis 
and the thigh : that it is placed higher than the laſt, 
ſo that whereas the layers are inſerted into the middle 
of the thigh-bone, this one is inſerted into the leſſer 
trochanter, and only the upper part of the linea aſpe. 
ra; and the triceps longus is a ſuperficial muſcle, 
while this is hidden under it, and behind it. The lon. 
gus takes its riſe from the very creſt of the pubis; this 
takes its origin from the fore part of the pubis, from 
the limb juſt under the creſt, ſo as to be immediately 
under the head of the longus. 

3. The appucToR MacNus, the third head of the 
triceps, is a very long and flat muſcle, lying behind the 
other heads. It ariſes by a ſhort tendon, juſt under 
the tendon of the adductor brevis; it continues to 
have a fleſhy origin all down to the ramus, and to the 
tuber iſchii, (i. e.) from the flat edge of the thyroid 
hole. From this broad origin, it goes to be implanted 
into the thigh-bone the whole length of the linea al- 
pera, its fibres having various degrees of obliquity, ac- 
cording to their inſertion, for the uppermoſt faſciculi 
go almoſt directly acroſs, to be inſerted flat into the 
upper part of the linea eſpera ; the ſucceeding faſci- 
culi go more and more obliquly as they deſcend, the 
lower part of the muſcle following that rough line 

which 
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which leads to the condyle, and the laſt fibres of all are Plate VIII. 
implanted, by a tendon of conſiderable length, into the 
condyle itſelf. This adductor magnus makes as it 
were a flat partition betwixt the fore and the back 
parts of the thigh ; and it is about three inches above 
the condyle that the great artery paſſes betwixt this 
tendon and the bone perforating the triceps, to get 
from the fore to the back part of the thigh, and down 
into the ham. 

The uſe of all theſe, muſcles is entirely the ſame, 
making allowance for their various degrees of oblique 
inſertion; and they muſt be very powerful, by the 
great diſtance of their origins from the centre of that: 
bone which they move, ſo that while other muſcles 
pull in a direction very oblique, theſe three heads of 
the triceps muſt pull almoſt at right angles, ths moſt 
favourable direction of all. 

CLXII. The 0BTURATOR EXTERNUS is ances after 26% 
the obturator ligament, from which it ariſes. The li- 
gament and the muſcles ſhutting up the foramen thy- 
roideum are named o0BTURATORS, and it is ſometimes 
named ROTATOR FEMORIS EXTRORSUM, from its turning 
the thigh outwards. It ariſes from the ramus of the 
iſchium and pubis, where they form the margins of the 
thyroid hole ; and from the outer ſurface of the liga- 
ment, which it occupies entirely, leaving only room 
tor the obturator veſſels and nerves. It is a ſhort muſ- 
cle; its origin is broad, and its inſertion narrow, ſo that 
it is of a conical form ; for the fleſh of its muſcles is 
gathered very ſoon into a round ſhort tendon, which, 
twiſts under the thigh-bone betwixt it and the pelvis ; 
{0 that it is in a manner rolled round the ** bone, be- 

2. ing 
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Plate VII. ing inſerted into the root of the great trochanter. It 


I63. 


pulls the thigh forwards, but is more peculiarly a ro- 
tator of the tliigh. This muſcle is of the ſecond lay. 
er, and the ſucceſſion of all the muſcles is this : the 
upper layet confiſts of the pſoas and iliacus, where 
they come out from the abdomen, of the pectinalis, 
and of the long head of the triceps; the ſecond 
layer conſiſts of the ſhort head of the triceps ; and 
the tlürd layer conſiſts of the obturator externus at 
the upper part, and the triceps magnus, or third head 
of the triceps, all down to the condyle. 

SGruri.— There are three glutzi muſcles, each un- 


der the other, and each ſmaller than the muſcle 


which covers it. The FirsT, ariſing from the back 
part of the ilium, the back of the ſacrum, and the ſa- 
cro- ſciatic ligament, forms the whole hip, and deſcends 
ſo low as to be inſerted into one third of the length of 
the linea aſpera, and into the root of the great tro- 


_ chanter. 


The $sxconD ariſes from all that portion of the ilium, 
which is before this one, and from the back of the 
bone, and goes down to be inſerted into the very top 
of the great trochanter. 

The Thin ariſes from the back of the bone be- 
low the laſt, down to the acetabulum and ſacro- ſcia- 
tic ſinus ; and it is inſerted into the root betwixt the 
apex of the. great trochanter and the neck of the 
bone. | 

CLXIII. The crur zus MAxIMUs ariſes from the 
back of the ilium one half its length; from the join- 
ing of the ilium and ſacrum; from all the ſpines and 


irregularities of the ſacrum ; and from the facro-ſcia- 
| | v3, | tic 


..... — om FE __ 


MUSCLES MOVING THE THIGH-BONE. 


347 


tic ligament. Its thick fleſhy faſciculz come in a wind- Plate n 


ing and oblique direction down to the thigh- bone; and, 
being gathered into a flat and pretty broad tendon, it 
is inſerted into the root of the trochanter major,” and 
down three inches of the linea aſpera. This is one 
of the largeſt and moſt fleſhy muſcles of the body; 
covers all the other muſcles of the hip; forms the 
contour of the hip ; pulls the thigh backwards, or 
the body forwards upon the thigh, when the thigh is 
fixed ; and being a wide ſpreading muſcle, which, in 
a manner, ſurrounds its joint, its different portions act 
with different effects; not only according to their na- 
tural direction, but according to the accidental poſi- 
tions of the pelvis with regard to the thigh bone. 

CLXIV. The cLuTzAvus MEDIvUs or MINOR, is ſmaller 
than the former, but like it. It ariſes from all the 
outſide of the Hand not occupied by the glutæus ma- 
jor. It, like the ather, is a fan-formed muſcle ; for 
its fibres converge from its broad origin in all the 
back of the ilium, to form a ſhort flat tendon which 
is inſerted. into the back, or into the very top of the 
great trochanter. It lies in part under the glutæus 
maximus; but its chief part lies before the glutæus 
maximus; and as certain portions of the muſcle are 
before the thigh bone, there are poſitions of the pelvis 
and thigh bone in which it will pull the thigh fore- 
wards, although its proper office is to aſſiſt the glu- 
tæus magnus in pulling the thigh backwards, and 
moving it outwards from the body. 

CLXV. The our æus MINIMUs is a ſmall radiated 
muſcle, which lies deep and quite under the former. 
It has, compared with the former, a very narrow origin; 

| Xx 1 for 
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Plate VIII. for it ariſes chiefly from the loweſt part pf the back of 


166. 


167. 


168. 


 Otfroot of the great trochanter. 
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ſtrong tendon, which is fixed under the root of the 


er mulcle ariſes from the {ſpinous proceſs of the os iſ. 


the ilium, viz. that part which forms the ſocket for 
the thigh-bone, and a little higher up, and from the 
border of the ſciatic notch. It forms a ſhort, flat, and 


4 —— 2 


trochanter major, betwixt the trochanter and the neck 
of the hone: ſo that theſe muſcles are inſerted in this 
ſucceſſion ; firſt, the great glutæus, below the root of 
the trochanter, and into the linea aſpera ; the middle 
glutæus into the back and top of the trochanter ; and 
the ſmalleſt of the glutæi is implanted into the rough. 
neſs under the root of the trochanter. —_ 

Gemini, —The gemini are two muſcles, or rather one 
biceps muſcle ; but the heads are ſo diſtinct, that they 
are reckoned two, and ſo much alike, that they are 
named GEMINI, 

CLXVI. The uppermoſt, the avidin and ſtrong- 


— ttc 6 mae 


chium. 

CLXVII. The ſecond, or ſmaller head ariſes in like 
manner from the tuber iſchii, upon its ball or outer 
end. They are fleſby in their whole length. They 
meet, and unite their tendons at the great trochan- 
ter. They are inſerted firmly along with the follow- 
ing tendon, at the root of that proceſs. 

CLXVIII. The eyrIFormss, ſometimegcalled iliacus 
internus, ar pyramidalis, comes from the hollow of the 
ſacrum, runs in the ſame line with the leſſer glutæus, 
and is inſerted with the two laſt named muſcles in the 


Its origin 1s from the hollow of the ae riſing 
from the vertebræ of that bone, by three or four ſmall 
fleſhy | 
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betwixt the glutzus minor and the gemini, and its 
round tendon is inſerted betwixt them, ſomewhat con- 
nected with eaaccg. 1 
The pyriformis, gemini, obturator internus, and 
quadratus, form what ſome anatomiſts have called Mus- 
cu QUADRIGEMINI ; and they are ſo much alike in in- 
ſertion and uſe, that it would be waſte of time to re- 
peat what has been ſaid of the gemini and obturator. 
This muſcle, the pyriformis, like the others, rolls the 
thigh outwards. Its name is from its ſhape. 
CLXIX. The oBTURATOR' INTERNUS, once named 
MARSUPIALIS, Or BURSALIS, ariſes from all the internal 
ſurface of the obturator ligament, and from all the 
edges of the thyroid hole, from the ilium, iſchium, and 
pubis. Its origin is therefore circular and fleſhy. It 
runs along the inſide of the os iſchium, turns round 
that bone betwixt the ſpinous proceſs and the tuber. 


The hollow there is guarded with cartilage, and this 


tendon runs in the hollow, like a pulley round a rope ; 
paſſing this, it runs betwixt the two legs of the gemini, 
and its tendon is united to theirs; and the three appear- 
ing almoſt like one tendon, are inſerted together into 
the root of the trochanter major. Theſe, then, might 
with ſome propriety be named one muſcle; all the three, 
viz. the two gemini muſcles, and the obturator muſcle 
paſſing between them, were once, accounted as one 
muſcle, and then it ſeemed to be a muſcle with two 


fleſhy digits, and from the ſacro-ſciatic notch, it runs Plate VI, 


169. 


bellies, and an intermediate tendon ; and this inter- 


mediate tendon, with two fleſhy ends, give it the ap- 
pearance of a purſe, thence named MARSUPIAL1S, Or 
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Plate vm.  CLXX. The QyapraTUS FaEMORIS, is a chin flat 
Ve. muſcle, paſſing in a tranſverſe direction betwixt the ty. 
ber iſchii and the thigh-bone. 927 Ma 

It ariſes from the lower and flattened ſurface of the 
TUBER isch by a ſhort tendinous beginning. It goes 
a little obliquely upwards and outwards, and is in- 
ſerted into the back of the great trochanter, in that 
roughneſs which is found Juſt where the trochanter is 
joined to the bone, and goes obliquely betwixt the 
trochanter major and the trochanter minor, 
It rolls the thigh-bone, ſo as to turn the toe out. 
wards, and pulls it almoſt directly backwards. 


The morTloxs of the Tyicy muſt be performed by 
many very ſtrong muſcles, as it moves under the 
weight of the whole body ; and it ſeems to be curi- 
ouſly contrived, that the muſcles fit for moving the 
thigh forward, ſhould, in certain poſitions of the thigh, 
move it backwards ; alſo giving an increaſe of ſtrength 
to that motion of the thigh 1 in which moſt ſtrength is 
required. 
There are but two, or chiefly two points for inſer- 
tion ; the trochanter major and trochanter minor. 
Theſe two points are ſo oblique, that no one mulcle, 
nor ſet of muſcles, performs : any direct motions; for 
they all twiſt round the bone's axis, to get at their in- 
ſertion. The glutzi, the pyriformis, the gemini, the 
quadratus, the obturator internus, and obturator ex- 
ternus, all bend round the axis of the thigh- bone, to 
reach the TROCHANTER MAJOR. Theſe now may be call- 

| ed the abductors of the thigh, to pull it outwards ; but 
we ſhould conclude from this direction, that they 


could 


/ 
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-ould not pull the thigh backwards, for the thigh- Plate vni. 
bone would turn on its axis and elude their action. 
The pſoas magnus, the iliacus internus, the pec- 
tinalis, and the triceps, do, in the ſame manner, go 
round the inner fide of the bone : the two. firſt to be 
implanted into the trochanter minor, the two latter 
into the linea aſpera, juſt below it. Theſe are juſtly 
named adduQors of the thigh : their chief uſe is to 
draw the thighs together, and this is their combi- 
ned effect: When the adductors act by themſelves, 
they pull the thigh forwards, moving the leg, rolling 
the thigh-bone, and turning the toe out in a graceful 
ſtep ; which is moſt peculiarly the effect of the pec- 
tinalis and triceps. But when we are to finiſh the 
motion, by pulling forward the body, which is the 
ſame with pulling back the thigh, it is not merely 
the antagoniſts of theſe muſcles, as the glutæi, the gi- 
mini, &c. which muſt act. Were the glutæi to act 
alone, they would rather turn the thigh upon its axis 
outwards, than pull it back; but the triceps, &c. act 
again in conjunction with the glutæi, &c. and by the 
action of the triceps, the inner trochanter is fixed; 
the further rolling of the thigh is prevented ; the full 
effect is given to the glutzi muſcles. When the glutæi 
act, they pull the thigh directly backwards, aſſiſted by 
the triceps, pectinalis, and others: for now the thigh- 
bone 1s ſo far advanced before the body, that thoſe 
muſcles, as the triceps which were benders of the 
thigh in its firſt poſition, are extenſors when it is ad- 
vanced a ſtep before the body; or, perhaps, it will 
be more explicit to ſay, that when the thigh is moved 
one ſtep before the body, the iliacus internus, pſoas 


magnus, 
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Pare vm. magnus, and triceps muſcles, agree with the glutæi 


muſcles in bringing the trunk forwards to follow the 
limb, and then in fixing and ſtiffening the trunk upon 
that limb, till the other thigh is advanced a ſecond 
ſtep before the body. 


| The MUsCLEs of the Lz6, are the moſt ſimple of all; 
for the knee is a mere hinge, at leaſt, it is ſo in all our 
ordinary motions, ſo that there is no action to be per. 
formed, but thoſe of mere flexion and extenſion, and 
there are only two claſſes of muſcles to be deſcribed, 
the extenſors and the flexors of the leg. 

I. The EXTENSORS of the LEO. The only . 
which extend the leg, are thoſe four, which may be 
very fairly reckoned a quadriceps extenſor cruris. 
Indeed the French anatomiſts arrange them ſo. Sab- 
batier calls them the triceps femoris. Theſe muſcles, 
which all converge to the patella, and are inſerted in 
it, are: RECTUS FEMORIS,——CRURZUS, or, FPEMOR Us, — 
VASTUS ExTEXN Us, -VASTUS INTERN Us. 957 

And theſe are all implanted by one tendon; be- 
cauſe the joint being a hinge, bending only in one 
direction, its muſcles could have given but one mo- 
tion, however oblique their origin and courſe had 
been. | 

2. The rLEXORS s of the Lxd, are one on the outſide, 
and four on the inſide of the leg; the tendons of the 
outſide being implanted into the upper knob of the 
fibula, and thoſe in the inſide, into the rough head of 
the tibia, forming the hamſtrings, and extending their 
tendons or aponeurotic expanſions, downwards upon 
the 8. | 
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Don 8 Plate X. 
INSIDE FLEXORS, * 


Sartorius, 30 Gracilis, 
Semitendinoſus, Semimembranoſus. 
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CLXXI. The xrcrus rMOxls, ſometimes RECTUS 155 
cRUR1S, is ſo named from its direction; it is a thin flat 
muſcle; and ariſes by two heads. The firſt or greater 
head ariſes from the lower ſpinous proceſs of the ili- 
um by a ſhort round tendon; ; its ſecond head is in a 
different; and ſomewhat of a curved direction; for it 
comes from the edge of the acetabulum, and from the 
capſular ligament. Theſe join together, and form a 
flat tendon of four inches in length, which becomes 
gradually fleſhy and larger down to its middle, and 
then again, contracts towards the patella, i in the ſame 
gradual manner. There is a middle tendinous line, 
running the whole length of the muſcle, eſpecially 
conſpicuous on its back part, and towards that cen- 
tral line, all the muſcular fibres converge. 

The rectus is united at the ſides to the vaſti, at the 
back part to the cruræus; and its tendon, along with 
that of the crurzus, goes to be directly implanted in- 
to the rotula of the knee. 

The rectus cruris is the firſt of thoſe muſcles which 
Sabbatier calls the TRICzes FEMORIS ; and ſurely they 
may be as properly named thus, as the TRICEPS CUBITI 
EXTENSOR, 
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Plate X. & This large maſs of muſcle or fleſh enwraps the whole 


172. 


173. 


of the thigh-bone behind as well as before; for, firſt, 
the cRURÆus ariſes fleſhy from all the fore part of the 
bone. The vasrus ExTERNUs from the gyeat tro. 
chanter, and all the back part and outer nee of the 
bone; and the vasrus INTERNUS ariſes, in like man. 
ner, from the leſſer trochanter, and all the inner fide 
of the bone, from the trochanter major all round to 
the origin of the cruræus. 

CLXXII. The crxur tvs ariſes from the fore part 
of the TROCHANTER MINOR, and it continues its origin 
from the fore part of the femur, the whole way down 
to within two inches, or little more, of the patella, 
About three inches from its origin, it is joined by the 
VASTUS EXTERNUS, Which unites with it at the ourey 
edge and fore part; and the vasTus INTERNUS comes 
into it about five inches below its origin, and it joins 
it at the inner edge and fore part. At its Jower 
part, it is joined to the tendon of the rectus, to 
form but one large tendon, which is inſerted into the 
rotula. 

Under the crurzus are ſometimes found two little 
muſcles, or rather two little ſlips ofthis muſcle, which 
are quite diſtin. They ariſe on the fore part of the 
thigh-bone, two or three inches above the capſule of 
the joint; and they are inſerted into the capſule on 


each fide of the patella, evidently for the purpoſe of 
pulling it up, to prevent its being catched ; and when 


theſe two (sVBCRUR®1) are not found as diſtinct muſ- 


cles, ſome fibres of the cruræus ſupply their place. 


CLXXIII. The vasTvs EXTERNUS is the largeſt of 
theſe three muſcles, 
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Its origin is, by a pretty thick and ſtrong tendon, * x. & 
from the lower and fore part of the trochanter major; 


and it continues its origin from the root of the tro- 


chanter all down the linea aſpera, to that rough line 


which goes to the inner tuberoſity of the thigh- bone. 

It touches the end of the cruræus about four inches 
below its origin, and continues attached to it the 
whole way down; and then it forms a flat tendon 
which connects itſelf with the tendon of the REcrus 
FEMORIS, and then embraces, in a ſemicircular man- 
ner, the qutſide of the patella. And ſeveral of the 
fibres of this aponeuroſis not only croſs over the ro- 
tula, but go down over its oppoſite fide to glide along 
the head of the tibia, and to be inſerted 1 into the } inner 
ſide of the knee. | 

CLXXIV. The vasrus iNTERNUS is neither ſo 
large nor ſo fleſhy as the vasTus ExTERNUs; but it is 
exceedingly like it in all other reſpects. 

It ariſes from the fore part of the trochanter minor, 
juſt under the inſertion of the pſoas magnus ; and it 
continues its origin from the linea aſpera the whole way 
down to the inner condyle, exactly oppoſite to the origin 
of the vaſtus externus, ſo that their origins meet; they 
leave juſt a channel betwixt them. The vaſtus internus, 
very ſoon after its origin, joins itſelf to the cruræus, or 
middle portion, and accompanies it in all its.length : 


and, at the diſtance of two inches from the rotula, it 


unites itſelf with the tendon of the cruræus at its in- 
ternal edge; and this tendon completes that junction 


which unites the four muſcles into a quadriceps cruris. 


This vaſtus internus deſcends much lower, in a fleſhy 
form, than the external vaſtus does, and forms that 
Fad Yy ij fleſhy 
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_”_ deſby cuſhion which covers the' inner ſide of the knee 
| joint. Its tendon embraces the rotula, ſomewhat in 
the ſame circular form with the vaſtus externus; and. 
like the externus, it ſends ſome fibres acroſs the N 
pan, to be inſerted i1 in the outer part hon the head of 

the tibia. 

The xxcrus, and the vasrus EXTERNUS, IdTERNUs. 
and 'cruR xus, form one large maſs of fleſh, which 
embraces and encloſes all the thigh-bone ; and they 
are ſo connected, that the cruræus cannot be ſepa. 
rated, and cannot be neatly diſtinguiſhed. 

The uſe of theſe four muſcles is evident, to extend 
the leg, and to bend the thigh on the trunk, or reci. 
procally to bend the trunk on the thigh: This, or 
theſe two motions alternately, is the common uſe of 
theſe muſcles, as in walking; and they are moſt pe- 
culiarly uſeful in running and leaping...” 
| After deſcribing a large maſs; conjoined in one ten- 
don, and concurring in one ſimple action, it is ſuperflu- 
ous to ſay, that its power muſt: be great. This power 
muſt be ſtill further encreaſed by the rotula, which 
removes the force from the centre, and gives the ad- 
vantage of a pully, which it really and truly is: with- 

out this pully, theſe muſcles could be of no uſe in 
certain ſituations; for inſtance, in the recumbent poſ- 
ture, for then the extending muſcles, being in the 
ſame line with their bones, could have no farther 
power; but the rectus, by the pully of the rotula, and 
by its attachment to the baſin, raiſes the trunk, or 
at leaſt helps the tha the nb and the * 
en ST 1 
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The rotula is again attached to the tibia by a Qrong y Plate X. & 


ligament, to ſuſtain the . of theſe great muſ- 
c F. | 
FLEXORS OF THE LEG. 


CLXXV. The SARTORIUS Or TAYLOR'S MUSCLE, is 
ſo named from its bending the knees, and drawing the 
legs acroſs. It is the longeſt muſcle, and a very beau- 
tiful one; it extends obliquely acroſs the whole 
length of the thigh, crofling it like a ward or garter, 
about two inches i in breath. 

It ariſes from the upper ſpinous proceſs of the os 
ilium, by e a teffdon. about half an inch in length; its 
thin flat belly extends obliquely acroſs the thigh, 
| like a ſtrap, and is inſerted into the ſame oblique form 
into the inner tubercle of the head of the tibia ; ; its 
aponeuroſis ſpreads pretty widely, going over the 
whole joint of the knee, a thin ſheet of tendon. 

From the oblique poſition of the muſcle, it might 
in action change its place; but it is cloſely embraced 
by the faſcia lata, and is tied by ſuch adheſions, as 
form ſomething like a peculiar ſheath of itſelf. 


} Theſe muſcles are in continual action; for their office is to 
reſiſt the bending of the knee, which would happen by this incum- 
bent weight of the body, ſo that the continual ſupport of the body 
depends wholly on theſe muſcles ; ; and they are the great agents 
in running, leaping. walking, &c. Since by extending the knee, 
they raiſe the weight of the pelvis and trunk, and of all the body, 
they muſt be very powerful'; and accordingly, when they are 


weighed againſt their antagoniſt muſcle, we find them greatly to 


exceed, for the qpaDRI TS, i, e. the rectus, cruræus, and vaſti, will 
weigh four pounds, while the n1icers, &c. their antagoniſts, weigh 
but two pounds. This experiment, was often repeated by the 
great Cowper, for Mr. n, who was delivering lectures on 
muſcular motion. A e 
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r. X. & It turns the thigh like the i and obtu. 


176. 


rator muſcles. It alſo bends the leg upon the knee; 


and when the leg does not yield, it bends the . thigh 


upon the pubis; or where the thigh alſo is fixed, it 
bends the body forwards ; but in performing that ac. 
tion, whence it has its name, it does all theſe : for 
firſt the leg and thigh are rolled, then the thigh is 
bended towards the belly, then the legs are bent to 
draw them acroſs. 'Though a ſmall muſcle, yet it is 
of great power from its origin, and in ſome degree, 
its inſertion alſo being much removed from the centre 


of motion. 


CLXXVI. The cRAcIIIs, ſometimes called RECTUS 
INTERNUS FEMORIS *, is a ſmall, flat, thin muſcle, in 
its general ſuape e e like the ſartorius. 

It ariſes by a flat tendon of two inches in length, 
from the pubis, and near the ſymphiſis; and it paſſes 
immediately under the integuments down to the knee; 
it paſſes by the inner condyle of the knee, in the 
form of a ſhort round tendon, and as it bends behind 
the head of the tibia, it is bound down by a bundle of 
tendinous fibres, which croſſing it, go to the back part 
of the leg. After paſſing the head of the tibia, it 
turns obliquely forwards and downwards ; it here runs 


behind the tendon of the ſartbrius, and before that of 


ſemitendinoſus. It is inſerted with the ſartorius into 
the fide of the tuberoſity, at the top of the tibia. 
This muſcle runs alſo in a line ſo wide from the 
centre of motion, that its power is very great. It 
ſerves chiefly as a flexor of the leg: When the leg is 
| red, 


* GraciLis, is from its {mallneſs ; ; RECTVS INTERNUS, is from its 
27 8 direction. N 
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fixed, it muſt by its origin from the pubis, be a flexor Plate X & 
of the thigh, and an adductor in nearly the ſame di- 
rection with the pectineus and triceps; and it is worth 
obſerving, that while the knee is ſtraight, the ſartorius 
and the gracilis cannot bend the knee ; they, on the 
contrary, keep it ſteady and firm; but when the knee 
is bent, they come into action; for in proportion as 
the muſcles which have made the flexion are contrac- 
ted, they are leſs able to contract farther, and there- 
fore it is deſirable, that more muſcles ſhould come in- 
to play. | 

CLXXVII. The sxzmITENDINOsUs is ſo named, from » 
its lower half being compoſed of a ſmall round tendon ; 
and as tendon was once miſnamed nerve, this is the 
SEMINERVOSUS of Winſlow, Douglas, and others. 

Its origin is from the tuberoſity of the iſchium 
(along with the ſemimembranoſus, and touching the 
& biceps), by a ſhort thick tendon. It alſo ariſes by ma- 
ny oblique faſciculi of fibres, from the poſterior portion 
of its oppoſite muſcle the biceps cruris. This croſs 
connection betwixt the two muſcles, continues for three 
inches down from the tuber iſchii; it then departs 
from the biceps, goes obliquely inwards, and is flatten- 
ed and contracted into a tendon, fix inches from the 
knee. Its tendon then becoming ſmaller and round- 
er, paſſes down behind the inner tubercle of the knee, 
and getting round the head of the tibia, it comes for- 
ward to be inſerted into the tuber, at the head of that 
bone, At this place, the tendon grows broad and 
flat ; it is expanded, and as it were graſps the inner 
ide of the knee; its upper edge, is joined to the low- 
er edge of the tendon of the gracilis, ſo that the ſarto- 
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te X. & rius, eracitis and fomnitebdiniſns are implanted la! 
one muſcle ; and this tendinous expanſion ſeems like 
a capſule, for encloſing the heads of the tibia and fe. 
mur, and for ſtrengthening the Knee joint. The {. 
mitendinoſus bends the leg. | 
17. CLXXVIII. The SEMIMEMBRANOSUS bai i its name 
fond the muſcle, which i is flat, thick, and fleſhy, begin. 
ning and ending with a flattened tendon, ſomewhat 
like a membrane; but infinitely thicker and maſſiet 
than ſuch a name ſhould imply. | 

It ariſes from the tuber iſchii, before the Sbisa 
noſus and biceps. It ariſes a broad, thin, and flat ten. 
don, of about three inches in length. It become; 
fleſhy and thick in its middle, but it ſoon become: 
thinner again, and terminates in a ſhort tendon, which, 
gliding behind the head of the tibia; is ' inſerted 
there *. 

This muſcle has little conkedion with any other. 
It lies under, or, more properly ſpeaking, on the in- 
ſide of the ſemi-tendinoſus, and the two together form 
the hamſtrings. The hamſtring muſcles contribute 
alſo to another motion. Though, when extended, the 
tibia tcannot roll, yet when we fit with our knee 
bent, it can roll ſlightly ; and ſuch rolling is accom- 
pliſhed by theſe muſcles. All theſe muſcles which 
bend the leg; and which conſequently extend the thigh 
at the ſame e are muſcles of very great power, be. 

cauſe 

*The two tendons of this muſcle, the membranous tendon at 
the head, and this ſmaller one. by which it is inſerted, ſtand fo ob- 
liquely, that the muſcular fibres betwixt them muſt be very ob- 


lique; for the membranous tendon deſcends low upon the back 


part or edge, and the tendon of inſertion begins high upon the fon 
edge of the muſcle. 
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cauſe they ariſe in one common point, the tuber iſchii, Plate x. & 
and that point is very far diſtant from the centre of * 
motion. 

There is ſtill one ſmall miſcle, a flexor of the be. 
which performs this rotation during the bent ſtate of 
the knee, with moſt particular power. | 

CLXXIX. The uuscurus rorrrræus, which is ſo 175. 
named from its lying in the ham, is a ſmall triangu- 

lar muſcle, lying acroſs the back part of che knee 
joint, very deep under the hamſtrings, and under the 
muſcles of the leg. 

Its origin is from the outer condyle of the thigh- 
bone, and from the back part of the capſule of the 
joint. Its tendon is ſhort and thick, but of no great 
extent. It paſſes fleſhy behind the knee joint; and it 
is inſerted broad into a ridge on the back part of the 

tibia; ſo that by its ſmall origin and broad inſertion, 
it is a fan. like muſcle, its fibres being almoſt tranſverſe, ; 
and its lower fibres nearly perpendicular. Beſides 
bending the leg, it is uſeful by pulling afide the cap- 
ſule to prevent its being catched. . 

CLXXX. The Bickrs cRuRls, ſo named from hav- 80. 
ing two heads, a long and ſhort one, lies, immediate- 
ly under the ſkin, in the back part of the leg, running 
down from the pelvis'to the knee, to form the outer 
hamſtring. 

It is the ſingle extenſor on the outſide of the thigh. 

Its origin 1s from the outer part of the tuber iſchii, by 
a tendon of an inch and a half in length. And this 
tendon 1s, 1n its origin, cloſely united with that of the 
ſemi-tendinoſus, for two inches, or at leaſt the whole 
| 22 length 
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| Pate x, & length of the tendon. Aſter a ſhort, but very thick 
e fleſhy belly, it degenerates into a tendon, eſpecially on 
its back part; and this tendon, which begins above 
the middle of the thigh, is continued the whole way 
down. | 

About one third down the bone is the beginning of 
the ſecond, or ſhort head, which has its origin all the 

way down the linea aſpera, to the line above the outer 
condyle of the thigh bone ; and here it is ſomewhat 
connected with the origin of the vaſtus externus mul 
cle, and the inſertion of the glutæus magnus. The 
tendons of the two heads are joined a little above the 
inner condyle, and go outwards to be inſerted into the 
outer part of the head of the fibula, forming the outer 
hamftring. 

Its inſertion ſurrounds the head of the fibula, and a 
ſmall portion alſo finks betwixt the bump of the fibu- 
la, and the inner head of the tibia, to be implanted in- 
to it alſo, 

This muſcle, like the oppoſite ones, forves for bend- 
ing the leg. The ſhort head fimply bends the leg. 
The long head aſſiſts the ſhort one in bending the 
leg, and is alſo a muſcle of the thigh. 


The muſcles of the foot are ſix ExrENSORS and one 
FLEXOR MUSCLE. 


EXTENSORS. 
GASTROCNEMIUS vel GEMELLUS, - 7 
GASTROCNEMIUS INTERNUS vel SOLEUS, | 125 
ing on 
'T1BIALIS POSTICUS, au Hing 
> the back part 
PERONEUS LONGUS, * 
O e leg. 

— — BREvIS, | 8 

PLAN TARIs, } 


The 
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The FLEXOR is, XI. 


The TIBIALIS ANTICUS, ; . W 

CLXXXI. The casTROCNEMIUS is often divided 
into three muſcles, named GasTROCNEMIL Or GEMELLIs 
But, far from counting thus, we ſhould rather favour 
the arrangement of Douglas, who couples this with 
the next muſcle, as forming a quadriceps, or two muſ- 
cles joined with two heads each, and he calls it the 
EXTENSOR SURALIS, 

The G6ASTROCNEMIUS is the great muſcle of the brawn: 
its two heads are two very large and fleſhy bellies, 
which ariſe from the tubercles of the thigh-bone. 
The inner head is the larger, and ariſes by a ſtrong 
tendon from the back of the inner condyle, and a little 


Plate X. & 


181. 


way up the rough line; and it has alſo a ſtrong adhe- 


ſon to the capſu ar ligament of the knee. 

The outer head is ſhorter than this: It ariſes, in 
the ſame way, from the outer tubercle of the thigh- 
bone; and the two muſcles meet and run down to- 
gether, forming the appearance of a rapha, by the 
direction of their fibres; but the two bellies continue 
diſtinct till they meet in the middle of the leg. They 
are diſtinct at their back part, but, at their fore part, 
they are connected by a tendinous aponeurofis, or 
ſtrong but flat tendon; and the two bellies being 
about the middle of the leg, united firmly, they form 
a large flat tendon, very broad at its beginning, which 
unites with that of the ſoleus a little above the ancle. 

CLXXXII. Soros. — This name is from its re- 
{ſemblance to the ſoal fiſh; and it is often named 
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Plate X. & GASTROCNEMIUS INTERNUS, This, like the laſt muſcle, 
Xl ; 


has two HEaDs, which ariſe from either bone. 

One head ariſes from the bulb of the fibula, and 
continues to adhere to one fourth of the upper part 
of the bone ; another head ariſes from about three 
inches of the upper part of the tibia. The firſt of 
theſe heads is large and round; the ſecond i is ſmaller 
and round; they unite nity; and a large fleſhy 
belly i is formed, with {till a conſpicuous diviſion be- 
twixt the fleſh of- the two heads. The great tendon 
begins about half way down the leg, but ſtill is inter- 
mixed with fleſhy fibres till it approach the heel. 
A little below the middle of the leg, this tendon is 
united with the tendon of the gaſtrocnemius, to form 
the great back tendon, named tendo Achillis; and 
ſometimes, though very rarely, chorda magna. 

The tendon is large; it grows ſmaller as it approach- 
es the heel; when it touches the extremity of the heel 
bone, it . to take a firmer hold. | 

In running, walking, leaping, &c., this muſcle, 
with the extenſors of the leg, are the great muſcles, 
The external gaſtrocnemius has double power ; for it, 


ariſing from the tubercles of the thigh-bone, is both 


an extenſor of the foot, and a flexor of the leg ; but 
the gaſtrocnemius internus, is a mere extenſor of the 
foot, and both together have ſuch ſtrength, as often 
to break the tendo Achillis. 

CLXXXIII. Prantaris. This muſcle is named 
from' a miſtaken notion of its going to the-planta pe- 
dis, or ſole of the foot, to form the plantar aponeuro- 


lis, _ 1 * * the hand ; but, in i fact, it does 
not 
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not go to the ſole, but is a mere extenſor of the foot, Plate x. & 


inſerted along with the tendo Achillis. 

This long and ſlender muſcle, is ſituated under the 
gaſtrocnemius internus. It ariſes from the external 
condyle of the femur, wholly fleſhy ; it alſo has an 


attachment to the capſular ligament of the joint ; af- | 


ter an oblique fleſhy belly, of about three inches, it 
forms its ſmall flat tendon. The tendon runs betwixt 
the inner head of the gaſtrocnemius and the ſolzeus ; ; 
and when the tendo Achillis begins, the tendon of the 
plantaris attaches itſelf to the inner edge, and fore 
part of the Achillis tendon ; it accompanies it down 
to the heel, running in a groove which ſeems made to 
receive it ; and it is implanted with the tendo Achillis, 
into the inner fide of the heel bone, It! is often awant- 
ing. 

The uſe of this muſcle, is to truck up the capſule, in 
the great bendings of the knee joint, and to aſſiſt the 
| gaſtrocnemii muſcles. | 
The PERONTI muſcles are thoſe which ariſe from 
the fibula. They are named from their length being 

different ; the PRRoN us longus being as long again 

as the BREvIs, for it is one half longer in its origin, the 
one riſing at the head, the other at the middle of the 
bone; and again it is one half longer at its inſertion, 
going fully round under the foot to the oppoſite fide, 
while the ſhorter peronæus ſtops at the ſide of the 
foot to be inſerted. 

CLXXXIV. The yzRONAvs LoNcus, is ſo named 
from its lying along the fibula. It ariſes partly ten- 


dinous, chiefly fleſhy, from the upper knob of the fi- 


bula, and from the ridge of the bone, down to within 
three 
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Plate X. & three inches of the REY It has another ſmall ſlip 
of a head from the upper part of the tibia, above "th 
the fibula joins; it has alſo adheſions to the tendinoy; 
partition, which ſeparates this from the zxTENsoR Diel. 
TORUM COMMUNIS and the $OLEUs. 

Its tendon begins very high, above the middle of 


the leg, and it continues to receive the fleſhy fibres, 


almoſt at right angles in the penniform manner. The 
tendon is concealed down to about or below the mid. 
dle of the leg. Then it is ſeen immediately under the 
integuments, and we can eaſily diſtinguiſh it through 
the ſkin, being that acute line or ſtring, which runs 
down behind the inner ancle, and which gives ſhape 
to that part. 
In paſſing the outer ancle, it runs down through a 
cartilaginous pulley, or annular ligament, which alſo 
tranſmits the peronæus brevis: it leaves the peronæu 
brevis on the ſide of the foot; and paſling by itſelf in a 
groove of the heel bone, it bends obliquely acroſs 
the arch of the foot, goes quite down to the oppoſite 
fide, and is inſerted into the metatarſal bone of the 
great toe, and the great cuneiform bone, on which it is 
founded. Under the eminence of the os col xs, it 
ſuffers great friction, ſo as to be thickened to a degree 
ot oſſification, and to reſemble a leſamoid bone. It is 
alſo thickened in a leſſer degree, as it paſſes the outer 
ancle ; and i in all this length, it is tied down by a ſtrong 
ligamentous expanſion. 
It is a powerful extenſor of the leg; it alſo gives that 
obliquity of the foot, which is ſo handſome and na- 
tural, and uſeful in walking. This muſcle particular- 
Iy t turns down to the ground, the inner edge of the 


foot ; 
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foot; ſo it preſſes to the ground the ball of the great plate x. & 
toe, and that is the part which touches the ground, * 
and which feels ſore after long walking, or violent 
leaping or running: It is by that part that we puſh, 
in making a ſtep ; ſo that this muſcle is perceived to 
be continually active in all motions of walking, leap- 
ing, running, and more particularly in dancing. 
CLXXXV. The efron us BREvIs, is like its fellow, 135. 
except in length and inſertion. Its origin is from the 
ridge of the fibula, beginning about one third down 
the bone, and continuing its adheſion the whole way 
to the ancle. It alſo has adheſions to the tendinous 
partition which 1s betwixt it, and the common exten- 
ſor; ſo that theſe two muſcles, are by ſuch adheſions, 
very difficult to diſſect. It is ſmaller at its origin, but 
increaſes in its fleſhy belly as it deſcends; and it is 
fleſhy lower down, than the peronæus longus. It is 
like it, a penniform muſcle. The tendons of the two 
peronæi, paſs together by the outer ancle, in the ſame 
ring; but the tendons croſs each other; for the pero- 
næus longus is in its belly more forward. The brevis 
lies under, and behind it, quite covered by it, and yet 
the tendon of the brevis, by creeping under the 
longus, gets before it, juſt under the outer ancle; and 
from that it runs in a ſeparate groove, ſuperficially, 
upon the outer edge of the foot, to be inferted into 
the metatarſal bone of the little toe. In both muſ- 
cles, the tendon is upon the outer edge, and begins al- 
moſt as high as the upper head of each muſcle. This 
tendon of the peronæus brevis, is the ſhorter one, is 
{mall where it paſſes through the pulley, and expands 
when it reaches its inſertion, that it may graſp the 
. metatarſal 
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Plate x. & metatarſal -bone firmly. The tendon of the longe: 


£86. 


and coincides well in its oblique action with the laſt; 


Na ligament as holds the peronæi. After paſling the li- 
gament, it expands in the hand- like form, to graſp the 


bones both of the tarſus and metatarſus, ſo as to take 
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muſcle, alfo expands a little, and ſomewhat in the form 
of a hand and fingers, * hold of two bones by 
three little heads. 


This muſcle aſſiſts the former i in DE the foot, 


for as the laſt turned down the inner edge of the foot 
this turns the outer edge upwards, which is exact) 
the ſame motion. 

CLXXXVI. The T1BiaL1s PosTICUs, in a penni. 
form muſcle, very much like the two laſt deſcribed, 
only its tendon goes round the cartilaginous ;pully of 
the inner ancle. | 

It is named TIBIALIS from its on and PosTicus 
from its place, 

It ariſes from the back part and ridge of the tibia, 
from the oppoſite part of the fibula, and from the in- 
teroſſeous membrane below theſe ; and it continues its 
attachment to the interoſſeous ligament, quite down 
to the ancle. It has alſo ſtrong attachments to the ſur. 
rounding tendinous partitions. Its fibres are all ob- 
lique, and go to the middle tendon, which 1s in the 
heart of the muſcle. About the middle of the ti- 
bia, this tendon begins to emerge from the fleſhy bel. 
ly ; it grows gradually ſmaller, but ſtill continues to 
receive fleſh quite down to the ancle. It paſſes in the 
groove of the inner ancle, and is retained there by ſuch 
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bones of the tarſus; and it is expanded much more 
than the peronæus, for it ſends roots down among tlie 


hold 
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hold firſt on the lower rough part of the naviculare in Plate *. & 
paſſing over it. Then it is implanted into the two 
firſt metatarſal bones; then into the calcaneum, and 
laſtly into the os cuboides; and where it paſſes over the 
os naviculare, it is hardened into a fort of ſeſamoid 
bone. In ſhort, it is implanted in the ſole of the foot 
by a tendon like a hand, which ſends down its fingers 
among the tarſal and metatarſal bones, to take the ſu- 
reſt hold. This muſcle pulls the foot in, ſo as put the 
toes together, and, when balanced by the peronzi, it 
directly bends the foot. 

CLXXXVII. The T131at1s AN ricus croſſes oblique- 
ly the fore part of the leg. It ariſes from the fore part 
and outſide of the tibia. It begins juſt under the outer 
tuber, and continues its adheſion down two thirds of 
the bone; then the tendon begins to be formed : and 
this muſcle, like almoſt all the fmaller ones of the leg, 
adheres to the tendinous partitions; and to the faſcia, 

with which they are covered. The tendon begins al- 
moſt with the origin of the muſcle, but continues co- 
vered by the fleſh, and not appearing till within four 
inches or fo of the ancle, when it begins to paſs ob- 
liquely over the leg, and having completed the croſ- 
fing above the ancle, it goes under the annular liga- 
ment in a peculiar ring, it runs along the fide of the 
foot, and is implanted into the os cuneiforme internum, 
and a ſmall production of the tendon goes forward to 
de inſerted into the metatarſal bone of the great toe. 

It is the only muſcle which bends the foot, that is; 

which turns the great toe towards the leg. 


187. 
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MUSCLES OF THE TOES. 


plate x. & Tux long muſcles of the toes are juſt four; two FLEX, 
— oks, and two EXTENSOR MuscLESs. The flexor muſcle, Wi 
lie upon the tibialis poſticus, or behind, betwixt it and 
the ſolæus. The extenſor muſcles again lie under the 
tibialis anticus, or at leaſt their heads are under it, and 
their bellies only appear from under it, about the mid. 
dle of the leg. 
The flexor tendons follow the tendon of the tibialis 
poſticus, by the pulley of the inner ancle into the hol. 
low of the foot. The tendons of the extenſor muſcles 
keep with that of the tibialis anticus, and croſs over 
the fore part, or riſing of the ancle, where the tibia is 
united with the aſtragalus. And in diſſection, we mult 
follow theſe in an oppoſite order to that in which they 
are deſcribed, for next to the fore part of the ſolæus is, 
Iſt, The FLEXOR POLLIEIS ; 2dly, The FLEXOR DIGIT0- 
Rum; and, 3dly, The TIBIALIs ANTICUS. | 
118. cLXXXVIIl. The rIEXOR LONGUS POLLIGIS is ſmall |! 
and pointed at its origin, and ariſes fleſhy from three 
fourths of the fibula, to within an inch of the outer 
ancle. It grows thicker and larger as it deſcends, and 
adheres to the tendinous partitions of the tibialis poſti- 
cus, and of the peronæi. Its tendon can be ſeen only 
about an inch above the joint of the ancle. It paſſes 
down behind the inner ancle, where it is bound in a 
ſort of annular ligament. It there paſſes under the 
-heel-bone, in the arch of the foot, betwixt the bones 
and the abductor pollieis; it then glides into the chan- 
nel made by the two heads of the flexor pollicis bre- 
vis; it then paſſes betwiæt the two ſeſamoid bones at 
| the 


MUSCLES MOVING THE TOES, - 351; 


the root of the great toe; it then goes forward in * —p 
W ſheath, to be inſerted into the laſt bone of the, great 
toe. at which implantation it is enlarged. 
its office is to bend the great toe; but it is alſo con- 
Unually uſeful at every ſtep in extending the foot, or 
in keeping the toe firm to the ground, while the gaſ.. 
trocnemii raiſe the heel; and therefore we ſhould not 

be raſh in cutting away the great toe, for in it conſiſts 

not the ſtrength of the foot only, but of the leg. 9 

= CLXXXIX. The rrExOR LONGUS DIGITORUM PE- 139. 

4 pls, is named, in addition, the PERFORANS, becauſe, like 
tte perforans of the hand, it runs its tendons through 
the ſplit tendon of a ſmaller muſcle, which is lodged - 
in the ſole of the foot. It is named alſo LEXOR com-- 
MUN1S, although there be leſs reaſon here, where there 
are no flexors for the individual toes, than in the hand, 

© where there are ſeparate flexors for the individual fin- 
rs. | 
#1 * ariſes from the back part of the tibia, its whole 
length, that is, from the end of the poplitæal muſcle, 
and from the ſeptum tendinoſum, by which it is di- 
vided from the tibialis anticus, which lies immediately 
before it; and it continues this origin from the tibia 
down to within three inches or ſo of the ancle. Its 
origin is not eaſily ſeparated before from the tibialis 
poſticus, nor behind from the flexor pollicis. 

The tendon 1s not formed till very near the ancle, 
(within two inches of it), and the fleſh {till accompanies 
it quite down to the joint? It croſſes the tendon of the 
tibialis poſticus behind theancle joint, and goes forward 

in the groove of the os calcis, tied down by a ſort of cap- 
| ule, or annular ligament. In the arch of the foot, it croſ- 
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a ſlip · of tendon ; and thus the office of either is aſlifted 
by the other, and could be wholly ſupplied by it; it 


then paſſes over to the middle of the ſole, and growing. 


flatter and thicker, divides into four flat tendons, 
Theſe go forward, diverging till they arrive at the end 
of their metatarſal bones; then they emerge from the 
aponeuroſis plaptaris, along with the common ſhort 
flexor. Now both theſe tendons run under a ligamen- 
tous ſheath, and are included in it under the firſt and 
ſecond bones of the toes; and having perforated the 
ſhort flexor oppoſite to the ſecond joint, they are final. 
ly inſerted into the root of the third or laſt bone of 
each toe. Theſe tendons, like the. correſponding ones 
of the foot, ſeem to be ſlit with a ſort of longitudinal 
fiſſure. | 

The proper uſe of this muſcle is to bend all the 
Joints of the toes, but more peculiarly the laſt bone; 
and allo to extend the foot, keeping the point of the 
toes to the ground, conſequently aſſiſting the gaſtroc- 
nemuy, and all the muſcles uſed in walking, &c. 

CXC. The NMAsSSA CARNEA JACOBI EYLYN, or PLAN- 
TA PEDIS, is a ſmall body of fleſh, naturally con- 
nected with the flexor longus. The maſſa carnea ari- 
ſes from the lower part of the heel-bone, in two divi- 
ſions, one (the external one) tendinous, the other 


fleſhy. It is, upon the whole, pretty nearly of a ſquare 


form ; it joins the tendon of the flexor longus, before 
its diviſion into tendons for each toe, and by the long 
lever that this has upon the heel-bone, it muſt be of 
great aſſiſtance to the flexor. It is more generally con- 


fidered in this light of a ſupplementary muſcle ; by 


ſome 


ha 
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ome, it is conſidered as a diſtin muſcle, and as the Plate x. & 
origin and firſt beginning of the lumbricales pedis. f 
Thus Cowper conſiders the maſſa carnea, and the 
jumbricales, as one and the ſame: that the maſſa car- 
nea joins the tendon, covers it with its fleſh, continues 
fleſhy along the common tendon, till at the bifurca- 
tion it alſo parts, along with the four tendons, into 
four ſmall fleſhy muſcles, which are called lumbricales. 
Albinus, again, paints the maſſa carnea diſtinctly 
terminating at the common tendon, and the lumbri- 
cales as ariſing diſtin& from each of the divided ten- 
dons. 1 a 
CXCI. The FLEXOR BREVIS DIGITORUM is alſo nam- 191. 00 
ed the flexor ſublimis or perforatus. It ariſes from the [! ö 
lower part of the heel-bone, or the bump upon which 1 
we ſtand. It ariſes by very ſhort tendinous fibres, and N 
being placed immediately under the plantar aponeu- . 
roſis, it takes hold of it, and alſo of the tendinous par- wy: 
titions, betwixt it and the two abductors of the ſmall 1 
and of the great toe, which are on either ſide of it. 
Under the metatarſal bones, it divides itſelf into four 
heads; their tendons begin earlier upon the ſide next 
the foot; they grow round, emerge from betwixt the 
dentations of the plantar aponeuroſis ; they then paſs 
into the vagina, or ſheath of each toe; and on this, 
the firſt phalanx, they lie over the tendons of the long 
extenſors. About the root of this firſt bone, they di- 
vide into two little bands, which form a {ſplit (like the 
perforatus of the fingers) for the paſſage of the long 
tendon. | | ; 
The long tendon paſſes through it upon the ſecond 
Joint of the toe, and immediately after the perforated 
2 | tendon 
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* x. & tendon fixes itſelf by the two forks to each fide of the 


192. 


ſecond bone, or phalanx of the toe. 

Its uſe is to bend the firſt and ſecond joints of the 
toes, but moſt peculiarly the ſecond. And the obli. 
quity of the long flexor is exactly balanced by a cor. 
reſponding obliquity of the ſhort flexor; for the ten. 
don of the long flexor coming. round the inner circle, 
runs obliquely outwards to reach the toes, while the 
ſhort flexor coming from the heel, which is towards the 
outer edge of the foot, runs in a like degree obliquely 
inwards, and meets the other at an acute angle near 
the toes, 

CXCIL. The LUMBRICALES muſt be diſfected after the 
ſhort flexor. They need no deſcription, fince they 
exactly correſpond with thoſe of the hand. They 
riſe, like them, in the forks of the extenſor tendons, 
They, like them, paſs through the digitations of the 
aponeuroſis. They paſs on to the firit bone of the 
toes, and, like the lumbricales of the hand, creep over 
the convexity of the bone, to be united along with 
the tendons of the extenſors. Their inſertion is al- 
ways at the fide of the toe next the great toe, and 
their uſe is to bend the firſt joint of the toes, and to 
draw them towards the great one, making an arch in 
the foot, and aſſiſting the tranſverſalis pedis. The Ex- 
TENSOR BREVIS lies moſt ſuperficially upon the ſole of 
the foot, having its origin from the inner ſurface of the 
aponeuroſis. The MassA CARNEA lies deeper, having no 
origin but from the tip of the heel-bone, and being 
ſoon implanted into the tendon of the long flexor. The 
LUMBRICALES again riſe from*the tendons. of the long 
flexor, beginning juſt. where the maſſa carnea ends in 

SLE it; 
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it; and the LUMBRICALES £ are the ne primi interno- Plate X. & 
dii; the SHORT MUSCLE, the flexor ſecundi internodir ; _ 
the LONG . the flexor tertii internodii digitorum. 


EXT ENSORS OF THE TOES, 


CXCIII. The txTENSOR  LONGUS DIGITORUM PEDIS is 193. 
very difficult to diſſect, from its numerous adheſions. 
It ariſes properly from the head of the tibia, at its 
buter and fore part, juſt under the knee ; but it has 
alſo ſtrong adheſions to the inner ſurface of the faſcia, 
to the tendinous partitions betwixt it and the tibialis 
anticus before and betwixt it, and the peronæi behind, 
and alſo to the interoſſeous ligament, and to the edge 
of the fibula. Its ſmall origin ſoon becomes thick, 
and is divided even from the beginning very percepti- 
bly into three diſtinct portions. Theſe ſoon form three 
round tendons, which go obliquely inwards, paſs un- 
der the annular ligament of the ancle, and run in a 
ring of it, peculiar to them and the peronzus tertius. 
They then traverſe the two bands of the annular li- 
gament, upon the fore part of the foot, and now they 
change their direction a little, and go from within out- 
wards, and diverge towards their proper toes. There 
are three portions of muſcle, and four toes to be moved; 
the firſt portion divides its tendon into two, at the 
joint, ſo that the firſt portion ſerves both the firſt and 
ſecond toe, the fecond the third toe, and the third 
ſerves the fourth toe. Here the tendon of the long 

extenſor receives four other tendons; firſt, of the inter- 
oſſæi externi; ſecondly, of the interoſſæi interni; third- 
y, of the long flexor; fourthly, of the lumbricales ; 


and theſe form a very large ſheath, quite ſurrounding 
the toe. 


Theſe 
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Flate x. & Theſe do not only, like other extenſors, extend the 


194. 


195. 


toes, but alſo, by the divergence of the tendon, expand 


them, or ſeparate them one from another. 


CXCIV. The pzRoN Rus TERTIus ſhould have been 
deſcribed as a flexor of the foot, along with the tibi. 
alis anticus; but is ſo naturally connected with this, 
that it will be more eafily underſtood now. It is of. 
ten named PERON US TERTIUS, ſometimes NoNus VER- 


' SALN, or ninth niuſcle of the foot. 


Its origin is from the fibula, chiefly from the middle 


downwards, alſo from the interoſſeous membrane, and 


{till from the tetidinous partition which divides it from 
the peronæus brevis. Its origin is almoſt entirely fleſhy, 


and it lies behind, and under the extenſor communis, 


ſo that it ſeems in its belly to be a part of that muſcle, 


Its tendon alſo paſſes along with the tendon of the 


extenſor communis, through the ſame ring of the an- 
nular ligament, and there going obliquely towards the 
outſide or edge of the foot over the ſhorter extenſor, 
it expands and covers the metatarſal bone of the little 
toe, with an expanſion, and adheres to it as a flexor of 
the foot; and this, as well as the tibialis, and other 
peronæi, have an oblique inſertion generally into the 


| fide of the foot; or if into the fole, it is after run- 


ning over the fide, as over a pulley, fo that all of them 


tend to preſs down one edge, that of the _ of the 


great toe, to the ground. 
CXCV. The EXTENSOR DEGIFORUM BREVIS is ſo con- 


need with the extenſor longus, that it is natural to 


deſcribe them together. The extenſor brevis is a {mall 


| maſs of fleſh, ſomewhat reſembling the maſſa carnea 
and lumbricales of the foot. It is placed juſt where 


the 
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the buckle lies; upon the riſing of the foot, having its Plate x. & 


origin from the heel - bone, and running obliquely in- 
wards. | 

Its origin is from the outer ſide, and fore part of the 
heel-bone, and alſo from part of the annular ligament. 
It is ſmaller where it ariſes by a ſhort tendon from the 


heel-bone, but it gradually encreaſes in fize : it divides 


early into four heads; which are muſcular, and very 
diſtinct; the two inner of which are larger, the two 
outer more flender : each head has already formed an 
oblique tendon under its fleſh, which begins to appear 
naked about half way down the 'metatarſal bones. 


Theſe tendons croſs thoſe of the long extenſor, and 


paſs under them nearly about.the end of the metatar- 
ſal bones. Then one is implanted into the firſt bone 
of the great toe, on the inſide of the long tendon 


under which it had turned. The ſecond, third, and 


fourth tendon are inſerted into their reſpective next 
toes, and the little toe 1s left without one. The three 
laſt of theſe tendons form a ſort of flit, the two ſides 
of which paſs along the ſides of the toes, ſurrounding 
the long tendon, ſomething like a perforatus ; ſo that 
the three laſt tendons are inſerted along with the long 
tendons into the laſt bone of the toes. 

The obliquity of this ſhort muſcle counteracts the 
obliquity of the long ; and it ſerves to extend and to 
ſpread the toes, and to pull them away from the great 
toe. 

CXCVI. The txTENSQR POLLICIS PROPRIUS is a very 
ſlender muſcle, running from the top of the leg to 
the ſecond joint of the great toe. It ariſes from the 


3 B | fibula, 
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_ a little below its head, grows tendinous as it 
approaches the foot, then, paſſing under the annular 
ligament, and the croſs ligament of the foot, it goes 
onwards to the ſecond joint of the toe over the firſt. 
The ſucceſſion in which theſe muſcles lie under, 
and behind each other, is this: Firſt, The tibialis anti. 
cus, the outermoſt mulcle, ariſes from the fore part of 
the tibia, neareſt the fore part of the leg, at the ridge 
bf the tibia : Secondly, The extenſor pollicis, lies im- 
mediately behind, and under the tibialis anticus: 
Thirdly, The extenſor digitorum communis, lies be- 
hind that : And, fourthly, The peroneus tertius, lies 
behind the common extenſor; like a part of that 
muſcle. | 
Theſe extenſor tendons, are bound down by croſs 
bands, reſembling the annular ligaments of the wriſt. 
The general faſcia of the thigh is continued over the 
knee, and down the leg: it is much ſtrengthened at 
the knee, where it adheres to each point of bone; it 
| deſcends very thick and ſtrong over the leg, binding 
$ 8 . down and ſtrengthening the tibialis anticus and ex- 
tenſor muſcles. The ſheath grows thinner towards 
the ancle, but where it paſſes over the joint, it is ſo 
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: 

5 remarkably ſtrengthened by its adheſions to the outer 
ö b and inner ancles, that it ſeems to form two diſtinct 
i TEN croſs bands, which, going from the point of the outer 
1 ancle, acroſs the extenſor tendons, to the point of 
| . the inner ancle, forms a ſtrong crucial ligament, re- 
4 


| ſembling the annular ligament of the wriſt ; ſo that this, 
| which 1s called the CRUCIAL LIGAMENT of the ancle or 
foot, is plainly but a ſtrengthening of the common 

| ſheath, "0 | 
; 5 N | The 
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The * of the foot are the INTER OSS EIL, which, Plate X. &% 
Xi. 
in the foot, are found ſingle on the lower ſurface or 


ſole, but double, and two headed, upon the upper part 
of the foot. The ABDUc rok, FLEXOR, and ADDUGTOR 
?OLLICIS, Which ſurround the great toe, ſomething like 
thoſe of the thumb; and the ABDVUcroR and FLEXo6R, 
MINIMI DIGITI, ſurrounding the little toe; and there 
is a ſmall flip of muſcle, the TRANSVERSALIS PEDIS, 
which goes acroſs the ſole of the foot. 

CXCVII. The ABDUcroR roLIIcIs ariſes, by very 
ſhort tendinous fibres, from the knob of the os calci, 
and alſo from a ligament which ſtretches from this 
knob to the ſheath which belongs to the tibialis poſ- 


ticus; and it ariſes alſo from the tendinous partition be- 


twixt it and the ſhort flexor of the toes; and although 
it forms a beginning tendon oppoſite to the cuneiform 
bone, the tendon 1s not naked, till it has reached the 


middle of the long metatarſal bone. It unites with the 


ſhort flexor of the ſame toe, and 1s inſerted into the 
firſt bone or phalanx of the toe at its root. Its uſe is 
to pull aſide the toe, and at the ſame time to bend it 
a little; it alſo curves the foot itſelf, for a joint, or 


any loaded part, is much better ſupported by muſ- 


cles than by ligaments; and this arch requires ſup- 
port more than almoſt any other part. | 

CXCVIII. FLExoR BREVIS POLLICIS. This muſcle 
is much ſhorter than the laſt, and hes betwixt the AB- 
DUCTOR and the Abpucron; it lies immediately upon 
the metatarſal bone. 

Its origin is by a pretty long tendon from the 
heel bone, and from the os cuNEITORME EXTERNUM, by 
two ſeparate ſlips, from the heel bone being a full 

3B ij Es inch 


197. 


198. 


199. 
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* X. & inch in length; it alſo adheres to the membranous 


partitions on either ſide of it. It is ſoon divided into 
two heads; one goes to the abductor, and the other 
goes to the adductor, to have the tendons inſerted 
with theirs, into the root of the firſt bone or pha. 
lanx. Theſe tendons contain the ſeſamoid bones; 
and the parting of the two heads makes a channel 
for the tendon of the long flexor to run in. 

Its uſe is to bend the firſt joint of the great toe. 

CXCIX. The Abpocrox POLLICIS is the third and 
laſt portion of the muſcle which encircles the great 
toe. 

It ariſes from the heel bone, by a tendon as long 
almoſt as that which it gives the abductor: It does 
not immediately ariſe from the heel bone ; but there 
is a ligament extended from the heel bone to the os 
cuboides, and it ariſes from that ligament: This is 
the ligament, under which the tendon of the pero- 
neus longus glides. The adductor is divided into two 
fleſhy faſciculi or heads; theſe unite, and going ob- 
liquely inwards, are inſerted either into the ſeſamoid 
bone, or directly into the firſt bone of the great toe. 

CC. The TRANSVERSALIS PE Dis, extends tranſ- 
verſely acroſs the ſole of the foot, at the head of the 
metatarſal bones; it is a very ſmall muſcle, and re- 
ſembles a good deal the palmaris brevis. 

It ariſes from the ligament, which connects the 


bones of the tarſus together, and a ſmall muſcular bel- 


ly is formed, which is inſerted into the tendon of the 
ADDUCTOR POLLICIS. 

Its uſe is ſaid to be, to make a ſort of gutter in the 
foot, by drawing the heads of the metatarſal banes to- 


gether ; ; 
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gether; but is it not evident, that this is one of many plate x. & 
inſtances of muſcles being a more perfect ſupport 22 

than ligaments ?—It is a ſupport, having a ſort of in- 
telligence, contracting or relaxing, according to the 
neceſſity or degree of force; indeed, except this uſe, 

it is not eaſy to aſſign any, for there is very little oc- 

caſion for hollowing the foot in this direction. 

CCI. The ABDUcroR MINT II Diorri, like the abduc- 201. 
tor pollicis, is a pretty long muſcle, but very ſlender, 
lying on the outer ſide of the foot. 

Its origin is from the knob of the heel bone, and 
from the tendinous ſeptum, which covers the flexor 
brevis: It forms two ſmall tendons in the ſame direc- 
tion; one ſmall and ſhorter tendon is fixed into the 
metatarſal bone, at its root: The other goes forward, 
to be inſerted into the root of the firſt bone of the toe; 
ſo that this muſcle clearly performs both the offices 
aſcribed to the other flexors. It bends the toe to 
which it belongs, and it extends and ſupports the tar- 
ſus in walking; and it carries the toe a little outwards, 
from which it has its name. 

CCI. The FLEXOR BREVIS MINIMI DIGITI is next, and 0: 
is almoſt the ſame muſcle in place and office: It is an 
exceedingly ſmall muſcle; it juſt meaſures the length 
of the metatarſal bone, and ariſes from it. Its origin 
is from the root of the metatarſal bone of the little 
toe; and from the ligament by which that bone is 
connected with the os cuboides, its ſmall belly runs 
the length of that bone; and it is implanted by a 
ſhort tendon, into the root of the firſt bone of the lit- 
tle toe. e 

Its uſe is to bend the toe. | 
3 CCIII. The 


Plate X. & 


XI. 


203. 


a04. 


muſcles, ſeated in the planta pedis, as the interoſſei 


of the toes; ſo that the whole forms a web, aponeu- 
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CCI. "The INTEROSSEI INTERNI are three ſmall 


manus are in the palm of the hand. Their flenfler 
tendons paſs through the openings of the aponeuro. 
ſis Plantaris, and, going on the inſide of the toes, are, 
like the lumbricales, inſerted along with the extenſor 
tendons. 

Theſe pull the toes towards the great toe, bend the 
firſt joint, and extend the ſecond and third. | 

CCIV. The inTEROssEI EXTERNI are, like the cor. 
reſponding muſcles of the hand, four in number, and 
double headed, and have been named bicipites. They 
riſe from the metatarſal bones, on each ſide of them: 
each has ſome little variety in its origin or courſe; but 
it is far from being worth our while, to deſcribe each 
individually, as many do: it is ſufficient to obſerve 
their origin, and that their tendons all meet the ten- 
dons of the long and ſhort extenſors of the LUMBRI- 
CALES, and of the INTEROSSEI INTERNI, upon the backs 
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roſis or ſheath, which covers the upper part of the toe, 
and adheres to its point. 

The office of theſe muſcles, is to extend the . 

PLANTAR AON EUROSIS.— The palm and the ſole are 
much expoſed, and are ſpecially defended by a thick 
tendinqus aponeuroſis. In the palm, there is the more 
reaſon to ſuſpect expanſion to proceed from the ten- 
don of one muſcle, becauſe the tendon of the palma- 
ris is inſerted into it; yet that is not probable ; for 
the tendon is very flender, and quite untit for the ge- 
neration of ſo broad a ſheet of aponeuroſis. In the foot, 
if uch an origin is ſtill leſs probable; ; for the plantaris 
| tendos 
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tendon does not terminate in the plantar aponeuroſis, tes x. & 


but is inſerted into the heel bone. 

The plantar aponeuroſis ariſes moſt diſtinctly from 
that part 'of the tuber of the heel borie upon which 
we ſtand : it is divided into three ſheaths. Sabbatier 
makes a middle, external, and internal portion of the 
ſame aponeuroſis. Albinus alfo deſcribes it 'as three 
diſtin aponeurofis ; one for the middle of the foot; 
one for the abductor of the great toe; and one the 
aponeurofis of the abductor of the little toe; all con- 
need together only by their edges. Cowper conſi- 
ders it as a general expanſion from the plantaris ; and 
it is from this prejudice that the muſcle has its name. 

But its true origin is from that part of the knob of 
the heel bone on which we ſtand. The middle, and 
more pointed tendon, ariſes from the very point of 
the knob. The inner faſcia ariſes from the inſide of 
this: and the outer one from the outſide. And 
though thus divided into three heads, yet the whole 
origin is from the heel bone, and is ſmall and point- 
ed. From this point the aponeuroſis goes forward, 
expanding till it is as broad as the roots of the toes; 
ſo that the whole has the ſhape of a ſandal; and as 
it expands, its fibres grow more ſparſe, ſo as to have a 
radiated appearance. Accordingly, the part neareſt 
the heel is thicker, while the broader part is thinner. 

It goes forward, like the ſole of a ſhoe, till, having 
approached the heads of the metatarſal bones, it is 
divided into five heads, correſponding with the five 
knobs; and each of theſe heads again ſubdivides it- 
ſelf into two bands, which, paſſing on each fide of 
the heads of the metatarial bones, is fixed into the 

| tides, 
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pate X. & ſides, ſo as to leave room for the paſſing of the ten. 
dons, and nerves, and arteries. 

Now, this middle aponeuroſis ſends Fling a deep 
ſtrong partition on each fide of it; which is the 2 
reaſon that I know for making theſe three diſtinct apo- 

neuroſis: for, by theſe perpendicular partitions, the 
hollow of the foot is ſeparated into three diſting 
chambers : under the middle one, are concealed the 
tendons of the long flexors, with the lumbricales and 
ſhort flexor muſcles : under the outer one, the flexor 
and abductor of the little finger: and under the in. 
ner one, the adductor, flexor, and the abductors of 
the great toe. | 

The uſes of this great and very ſtrong aponeuro. 
ſis are: That it protects all the parts, the blood vel. 
ſels, muſcles and nerves that lie under it: That i: 
ſupports the arch of the foot, both in ſtanding and in 
motion, paſling from heel to toe, like a bow ſtring, 
acroſs its arch: That it binds down the muſcles, and 
conſequently ſupports and aſſiſts them in their ſtrong 
actions: That it gives origin, or part of their origin, 
to many of the muſcles ; which, by their frequent and 
irregular adheſion to it, are very difficult to diſſect: 
That it forms openings or rings, in which the tendons 

CA of the other muſcles pals, 
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CHAP. IX. 


F THE MUSCULAR POWER. 


Taar contractile power which reſides in the muſcular 


or living fibre, is a phenomenon the moſt wonderful and 
perplexing of all. When we cannot reach the true 
point, the mind too often condeſcends to the moſt trif- 
ling purſuits: And ſo, when the older phyſiologiſts 


could not underſtand the intrinſic nature of this muſcu- 
lar power, they endeavoured to diſcover the fize, the co- 


lour, and other external properties of the fibre; fooliſh- 
ly defiring to know what, if known, could be of no 
avail. Colour was believed to be eſſential to the con- 
ſtitution of a muſcle : but in fowls, in amphibious ani- 
mals, in fiſhes, in worms and inſects, through all the 
gradations of animals, of different ſpecies or different 
ſizes, the colours of the muſcular fibre change. In 
fiſhes and in inſects, it is entirely white; even in the 
human body, it is not eſſentially red; the fibres of 


the iris, the muſcular coats of the arteries, the mul- 


cles of the ſtomach, of the inteſtines, and of the uri- 
nary bladder, are colourleſs : the blood which makes 


| this fibre red in the other parts, may be waſhed away. 


30 Then 
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Then why ſhould we define a muſcle by that as. 


cidental property which it ſo often wants, and of 


which it may be ſo. eaſily deprived, while we may 
define it more truly by its contractile power, the only 
evidence of its nature, and its chief diſtinction in the 
ſyſtem ; for the contraction of the iris conſtitutes its 
nature; it is a muſcle by truer marks than by its 
colour: and, by the ſame rule, the muſcles of the 
leaſt inſect are as perfect as the muſcles of a man. 

Philoſophers of the laft 'age had been at infinite 
pains to find the ultimate fibre of muſcles, thinking 
to diſcover 1ts properties in its form; but they ſaw 
juſt in proportion to the glaſſes which they uſed, or 
to their practice and ſkill in that art, which is now 
almoſt forſaken. Some found the fibges to be of one 
equal fize in all creatures, however various : Others 
found them proportioned to the ſize, or age, or ſtrength 
of their ſubject ; but even ſuch diſcrepancies are tri. 
vial to thoſe which, in one of the greateſt of theſe 
minute philoſophers, are found almoſt in the ſame 
page ; ſometimes affirming the ultimate fibre to be 
greater or ſmaller, according to the ſtrength of the 
ſubject, and again making them of equal fize, in the 
whale and in the infect. 

Others, leſs troubled about the ultimate ſize of theſe 
fibres, had conceived notions of their form, which, in 
the credulity of the times, roſe into the importance 
of doctrines, and, from the firſt raw conceptions of 
their authors, were finally proved by the microſcope, 
forſooth ; and while one author was drawing his rhom- 
boidal fibres, all conjoined in regular ſucceſſion, and ano- 
ther EE them alſo from the microſcope; as con- 
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fiſting of ſix cylindrical fibres, involved in a ſpiral one, 


bodies; and Cowper thought that he was injeCting 
with quickſilver, chains of bells jointed. with each 
other. For the honour of the age, theſe vanities are 
forgotten now. And why, indeed, ſhould we ſeek 
the ultimate fibres of the muſcle, or ſtudy their forms, 
when the diſcovery could not advance us one ſingle 
ſtep in the knowledge of its nature or eſſence? What 
avails it that we have diſcovered (if we have really 
diſcovered) the ſhape of the particles of the blood ; 
the wave like fibres within the ſubſtance of the nerves; 
or the jointed appearance in the ſmaller fibres of muſ- 
cles? We do not underſtand the nature of the blood, 
the properties of the nerves, nor the contractile power 
of the muſcles, at all better by. this peculiar form of 
the internal ſtructure, than we do by the groſſer marks 
of their external form. | 
Phyfiologiſts have, by a late ſenſe of their own weak 
neſs, been at laſt humbled to this becoming, but un- 
willing acknowledgement, that this contractility of the 
muſcles is an original endowment of this living matter 


cannot know, and ſo attached to the organization of 
the muſcular fibre, that where its organization is de- 
ſtroyed, this power is loſt. We have reſigned the 
ſeareh after a mechanical or phyſical cauſe, and ſeek 
only to learn the properties of this living power, and 
the excitements by which it is moved. To this end 
it is neceſſary to define this power, diſtinguiſhing it 


a third reckoned the fibres a ſucceſſion of ſpherical 


derived from the Creator, imparted in a way which we 


from thoſe feelings or motions which reſult from the 
nerves, The vis inſita being that power which be- 
3 C 11 | longs 
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The vis nervea, being that property which is peculiar to 


Power, and the reſt, the terms are quite undefined, and may, per- 
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longs to muſcles, is the ſource of motion and animal life: 


nerves, is the ſeat of feeling, and the cauſe of volunta- 
ry motion, relating chiefly to the enjoyments and con. 
ſciouſneſs of life; for life and motion exiſt even in 
plants, and in many creatures, which, not having nerves, 
have neither conſciouſneſs nor enjoyment, and in 
which the place of feeling is ſupplied by a leſs perfed 
inſtinct, by this vis inſita, or ſome analogous inherent 
power, | | 
This irfitable power reſiding in muſcles, may be de- 
fined the property by which muſcles feel and rea, 
upon certain ſtimuli being applied, without that teeling 
being conveyed to the ſenſorium, without a conſciouſ- 
neſs of action, without any other natural dependence 
on the ſyſtem, than that, while certain orders of mul. 
cles are obedient to their own ſtimuli only, as the 
heart to the blood, other orders of the muſcles are rea- 
dy to receive the commands of the will. And above 
all, ſo little dependent is this action upon the nerves, 
that it is as perfect in animals which have no nerves, 
and 1s for a time very perfect in the parts. which have 
been ſevered from the ſyſtems to which they belonged. 
This power, inherent in the muſcular fibre, belonging 
to its conſtitution, and not derived from without, is the 
vis inſita, or irritability of Haller *, the vis vitalis of 

Goerter, 


*The irritability of a muſcle, is, perhaps, more properly the 
vis inſita, or inherent power called into immediate action, by the 
preſence of ſtimuli; and as for the names of Tonic Power, Vital 


haps, have referred rather to the combined effect of all the powers 
of life, and of all the properties of inanimate matter, of neryous 
ſympathy, elaſticity, and of muſcular power combined. 
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Goerter, the oſcillation of Boerhaave, and the tonie 
power of Stahl. It is ſeen in the ſpontaneous and 
tremulous contractions of muſcles when lacerated, as 
in wounds, when cut in operations, when entirely ſe- 
parated from the body, as in experiments upon animals, 
like that tremulous motion which we often feel in 
yarious parts of the body, without any evident cauſe, 
and independent of. the will. Even when the bo- 
dy is dead to all appearance, and the nervous pow- 
er gone, this contractile power remains; ſo that if 
a body be placed in certain attitudes, before it be 
cold, its muſcles will contract, and it will be fixed 
in that poſture till the organization yields and be- 
gins to be diſſolved. It is by this inherent power that a 


cut muſcle contracts and leaves a gap; that a cut arte- 


ry ſhrinks and retires into the fleſh; that the whole 5 
body ſhrinks and grows ſtiff after death. Theſe are 
but faint indications of that latent power, which can 
be eafily excited to the moſt violent motions, and on 
which all the ſtrength of the muſcles depends: For 
the ligaments, tendons, burſæ of joints, and all thoſe 
parts which have no liying power, are capable of bear- 
ing the ſame weight when dead as when alive. But 
ſuch is the connection betwixt the organization of a 


| muſcle and its conctractile power, that the moment it 


dies, all its power is gone ; and the muſcle which could 
lift a hundred pounds while alive, cannot bear the 
weight of a few pounds when dead. This latent power 
may be brought into full action by various ſtimuli. 
The latent power itſelf is called vis infita, the acting 
power put into action, or the proof of the vis inſita, upon 
applying ſtimuli, is called the irritability of muſcles. This 
imtabllity 1 is ſo far independent of nerves, and ſo little 


connected 
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eonnected with feeling, which is the province of the 
nerves, that upon ſtimulating any muſcle by touching 
it with a cauſtic, or irritating with a ſharp point, or 
driving the electric ſpark through it, or exciting with 
the metallic conductors, as of filyer and zink, * the 
muſcle inſtantly contracts; although the nerve of 
that muſcle be tied, although the nerve be cut ſo as to 
ſeparate the muſcle entirely from all conneQtion with 
the ſyſtem, although the muſcle itſelf be ſeparated 
from the body, although the creature upon which the 
experiment is performed, may have loft all ſenſe of 
feeling, and have been long apparently dead. Thus a 
muſcle cut from the limb, trembles and palpitates for 
long after ; the heart ſeparated from the body con- 
tracts when irritated ; the bowels, when torn from 
the body, continue their periſtaltic motion, ſo as to roll 
upon the table, ceaſing to anſwer to ſtimuli only when 
they become ſtiff and cold; and too often in the hu- 
man body, the vis inſita l the exciting power of 
the nerves, and then palſy enſues; or, loſing all gover- 
nance of the nerves, the vis inſita, acting without this 
regulating power, falls into partial and genera] convul- 
ſions. Even in vegetables, as in the ſenfitive plant, this 
contractile power lives. Thence comes the diſtinction 
betwixt the irritability of muſcles and the ſenſibility 
of nerves; for the irritability of muſcles ſurvives the 
animal, as when it is active after death; ſurvives the 
life of the part, or the feelings of the whole ſyſtem, as 
in univerſal pally, where the vital motions continue en- 

tire 


* See a moſt ingenious diſſertation by my pupil Mr. Fowler, 
the firſt writer in this country, on this very intereſting novelty, 
where the operations of this new excitement are explained. 
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tire and perfect, and where the muſcles, though not 
obedient to the will, are ſubject to irregular and violent 
actions; and it ſurvives the connection with the reſt 
of the ſyſtem, as where animals very tenacious of life 
are cut into parts: but ſenſibility, the property of the 
nerves, gives the various modifications of ſenſe, as vi- 
non, hearing, and the reſt; gives alſo the general ſenſe 
; of pleaſure or pain, and * the ſyſtem, according 
to its various conditions, feel vigorous and healthy, or 
weary and low. And thus the eye feels, and the ſkin 
feels; but their appointed ſtimuli produce no motions 
in theſe parts; they are ſenfible, but not irritable. The 
heart, the inteſtines, the urinary bladder, and all the 
muſcles of voluntary motion, anſwer to ſtimuli with a 
quick and forcible contraction; and yet they hardly 
feel the ſtimuli by which theſe contraQtions are produ- 
ced, or at leaſt they do not convey that feeling to the 
brain. There is no ' conſciouſneſs of preſent ſtimulus 
in thoſe. parts which are called into action by the im- 
pulſe of the nerves, and at the command of the will : 


fo that muſcular parts have all the irritability of the 


ſyſtem, with but little feeling, and that little owing to 
the nerves which enter into their ſubſtance ; while 
nerves have all the na the of the ſyſtem, but no 
motion. 


The vis 1NstTa is a power that is in continual force, 


preſerving the parts ready for their proper ſtimuli, 


whatever theſe may be: one ſet obeying their own 
peculiar ſtimuli chiefly, while others are obedient to the 
nervous power, and the influence of the will. The 
heart is ſtimulated by the quantity or quality of its 
blood ; the Roach by the preſence of food ; the in- 

; teſtines 
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teſtines by their contents: the urine ſtimulates the 
bladder; the venereal appetite ſtimulates the genital 
ſyſtem ; the foetus ſtimulates the womb ; and the vo. 
luntary muſcles (if we may be allowed to gueſs at a 
thing ſo little known), are excited by the nerves, and 
ſo are obedient to the will ; for, to our limited view, 
the nerves ſeem to be the ſole meſſengers of theſe 
commands, and any ftimulus to the nerves moves the 
muſcles like the commands of the will. The abſence 
of the due ſtimulus to each, or the preſence of ordina- 
ry flimuli in too great power, will excite enormous and 
irregular motions, as fullneſs of blood in the heart, poi. 
ſons in the ſtomach, acrimonies in the inteſtinal canal, 
or the paſſions of anger or fear in the ſyſtem of the vo- 
luntary muſcles. The due ſtimuli preſerve their right 
tone and action; but theſe violent ſtimuli hurt their ir. 
ritability, or moving power; the heart acts weakly af. 
ter fevers; the appetite is languid after debauch ; the 
limbs are weakened by labour ; and the whole ſyſtem 
is ruined by exceſs. Thus the functions by which the 
iyſtem lives, the heart, the ſtomach, the bowels, and 
the womb, the various ſorts of veſſels by which the 
tluids are conveyed, are providently removed from the 
influence of the will ; for theſe are the machines of the 
ſyſtem, whoſe motions could not ſtop, muſt not be in- 
terrupted, nor lowered, nor raiſed, but muſt move and 
act according to the needs of che ſyſtem. Not left to 
the irregularities, or careleſſneſs of voluntary motions, 
they are governed each by its own peculiar ſtimulus, 
and act in a continued and equal courſe. 
Thus there are in the body two living powers, which 
are as cauſe and eſſect in all the motions of our ſyſtem. 
The 


F 
4 
1 
{ 
43 
4 
c 


ha 


W ER EE Ingers 


— 


— 


o 


ccc 


9 * 


FO EEO REN 


* > 
1 


4 
2 
3 
4 
. 
6 
I 
. 
4 
l 
I 
3 
4 
1 
4 
b 
3 


CER OIL OR ä 


i is Aha eos Aa bes A a4, 


dr THE MUSCULAR POWER. 393 


The NERVES ſtand as an intermedium betwixt all ex- 


ternal objects and our general ſenſe; by the impreſ- 


ſions through thefe come pleaſure and pain, and all 
the motives to action; by the will, returned through 
the nerves; all voluntary motions enſue. Thus are 
the nerves, as internuncii, betwixt the external im- 
preſſion and the moving power. But nerves were ne- 
ver known to move under the influence of ſtimuli; the 
moving power is another property of a diſtinct part of 
our body, having its own arrangement of particles, and 
its own peculiar form. All motion then proceeds from 
the joint operation of either power ; the nerves convey 
the impreſſions, while the muſcles contain the power ; 
and it is here, as in other natural effects, the external 
cauſe changes, while the inherent property, the ſub- 
ject of its operation, remains the ſame. The nervous 
power is the regulator of the ſyſtem; it is the property 
ſuited to all the ſupports of life, upon which they act, 
and by which they maintain their power over our bo- 
dy; but it is ſubject to continual changing: it riſes and 
falls, is perfect or low; but the energy of the muſcle, 
which is to anſwer to this power, temains ever the ſame, 
while its organization remains: the nervous power is 
exhauſted and languid; but the muſcular power is al- 
ways perfect, always ready for the excitement of ſtimu- 
li, or for the commands of the will. 

There is (if we may be allowed any expreſſion 
ſo looſe and indefinite) the will of the ſyſtem, and 
the will of the mind: it is the will of the ſyſtem, that, 


through the medium of nerves of wide ſympathy and 


conſent, governs and leads in harmony all the conſent- 
ing functions of the body, and lowers and raiſes their 
— S0 | powers, 
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powers, according to the. weakneſs or ſtrength, or full. 
neſs, or wants of the body; while the will of the 
mind commands thoſe voluntary motions, which it is 
its choice to perform. So natural ſeems that notion 
which-has long prevailed, of an archæus, or preſiding 
ſpirit, which, like a latent inſtinct, regulates and pre. 
ſerves the ſyſtem, prompts to what is right, and creates 
an averſion to what is wrong, and raiſes or allays the 
actions of the vital organs, preſerving the ſyſtem in 
health, and ſtriving againſt diſeaſe. The voluntary 
muſcles are put under the command of the' will, while 
the involuntary muſcles, by which the vital organs 
move, are inſulated and mechanical, and depend leſs 
on our ſpiritual part : for life and exiſtence depend leſs 
on feeling, or that which is allied to our ſpiritual part, 
and more on the irritable or moving power; and it 
was fit that this irritable power ſhould be divided from 
our feelings and our will, which are irregular and tran- 
ſitory, and apt rather to derange, than to preſerve the 
ſyſtem. 

How this diviſion 1s acecmpliſhed; we do not know 


in any ſurer way ; but we ſee that the heart, the lungs, 


the ſtomach; and the inteſtines, have a proportion of 
nerves, ſo much lower than the muſcles of voluntary 
motion, that their very exiſtence has been denied. 

Yet there are nerves proper to the vital paits : the 
_ phrenic nerve goes to the diaphragm; the par vagum 
to the ſtomach and bowels; the ſymphathetic nerve 
to the heart; they are ſmaller, but they are appro- 
priated and distinct. Now this queſtion occurs: If 
the irritable power be in theſe organs, if they be en- 
dowed with the ac of feeling their own peculiar 
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Aimuli, and anſwering to their impulſes, what need is 


there for neryes? But they alſo have their nerves, 


that they may not want ſome living connection with 


that ſyſtem to which they belong: that they may flou- 


riſþ in its health, and languiſh in its diſeaſes ; that 
they may act according to the needs, and be ſubject 
to the will of the ſy fle ; that the grand movers of 


the mechanical ſyſtem may be affected in their turns 


by the ſpiritual part, and thus the /digeſtion, the cir- 
culation, the venereal appetite, and every vital power, 
are languid and depreſled, or lively and perfect, ac- 
cording to the conditions of the whole: and how theſe 
functions are moved by anger, or joy, or fear, needs 
not be told. But the vital functions alſo loſe their 
action: The heart acts weakly after fevers; the 


appetite is languid after a debauch; the limbs are 


weakened by labour; and the whole ſyſtem is ruin- 
ed by exceſs.” Theſe organs have leſs dependence on 
nerves, and ſo ſuſpicions ariſe, that the irritable power, 
the very baſis of life, may alſo fail: but how ſhould 
it fail? If themotions of our ſyſtem ceaſe, it muſt be ei- 
therfrom the incapacity of the muſcles, or from the loſs 
of exciting power in the-nerves. Thenerves areliable to 
change, but the muſcle retains its power tillits organiza- 
tion be deſtroyed. When theirritablepowerof a muſcle 
ceaſes, when the heart, for inſtance, begins to fail, whence 
can that loſs ariſe? Its power is not mechanically ex- 
hauſted, elſe from what ſource could it ever be re- 
newed? It is not from any injury to its nerves ; for the 
heart, when cut out from the body, may be wearied 
out with conſtant ſtimuli, till it ceaſe to act; and it 
will recover by reſt, without communication with the 
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nerves : but it is perhaps ſuch a derangement as ha. 
pens in a ſpring, which, being long bent, loſes of its 
elaſtic power : the arrangement of its particles ſuffer; 
by ſtraining ; they are compoſed by reſt : and if the 
elaſtic power be thus reſtored in an inanimate ſpring, 
much more ſhould the contractile power recover by 
reſt in the muſcular fibres of a living ſyſtem. 

The vis 1NSITA cannot be wearied nor exhauſted; 
ſo the heart is unwearied i in its function, or if labguid | 
or too violent in its actions, that muſt be from the 
power of ſtimulus being lowered or increaſed, , not 
from any change on the inherent power. The volun- 
tary muſcles alſo are unwearied ; and ſo, after great 
fatigue, we are ſenſible of cramps and irregular con. 
trations, ſhowing that they are ſtill active, but more 
looſely governed by the nerves, and not ſo fully un- 
der the command of the will. But the Nzvous 
8YSTEM is more ſubject to wearineſs and to decay : 
The ſenſes become tired ; the feelings of the ſyſtem 
are exhauſted. It is from this failing of the nervous 
power, that violent exertions bring fatigue and pain : 
from this alſo that we need the refreſhment of fleep; 
but during ſleep, the heart, and all the involuntary 
muſcles, unwearied in their functions, proceed fill 
in the ſame regular and orderly courſe. 

This irritability, or inherent power, not only keeps the 
muſcles ready, each for its peculiar ſtimulus, but pre- 
ſerves a balance over the whole ſyſtem of the muſcles. 
We know that muſcles maintain a conſtant action, in- 
dependent of the nerves. The muſcles of one ſide 
balance the oppoſite muſeles: and if the muſcles of 
one ide be relaxed by pally, the action of the oppo- 
lite 
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ſite muſcles inftantly appears: or if a limb be lux- 


violent and ſpaſmodic action, till they be reſtored 
each to its place. Have we not reaſon to believe, 
that if muſcles were abſolutely and entirely quieſ- 
cent, they could not be ſo inſtantaneouſly called in- 
to action; but that by this continual tenſion or tone, 
they more readily follow the commands of the will: 
that by this leſſer tenſion, they are prepared for 
greater action, and inclined to harmonize; for if all 
the muſcles were quieſcent, and one ſuddenly moved 
by the will, its antagoniſt would riſe into undue ac- 
tion, and the co-operating or aſſiſting muſcles would 
be unprepared. Whereas, by this continual tenſion 
of all the muſcles, one ſet is oppoſed to another, is 
conſenting with it, and is ready to co-operate with it, 
or to oppoſe it in the due degree: the mind has 
but to incline the power towards one ſet, and imme- 
diate and orderly. motions enſue. 

The NERVOUS INFLUENCE, again, is as a mere ſtimulus 
to the voluntary muſcles, as blood is to the heart, or 
the fœtus, or any foreign body, to the womb. It loſes 
its influence over the ſyſtem faſter than the ordinary pow- 
ers of life do; and the irritable ſtate of the muſcles con- 
tinues long after the voluntary motion, or the power of 
excitement from the nerves is gone: for when we die 
ſlowly, this inherent power is exhauſted in the ſtrug- 
gles for life. If, while in perfect health, we are killed 
by a ſudden blow, the irritable power of the muſcles 
ſurvives the nervous ſyſtem many hours or days, and 
the fleſh trembles, and the abſorbents continue to 
abſorb ; and often, as after luffocation, we can, by 


operating 


ated, and its muſcles diſplaced, they perſevere in a 
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operating upon this poor remains of life, reſtore the 
circulation, reanimate the nervous ſyſtem, and recover 
that life, which ſeemed to have entirely left the body; 
and thus, the neryous influence, which ſeemed to ani. 
mate the ſyſtem, and to be the prime mover and 
ſource of life, owes its reſtoration to that, which was 
thought to be but a ſecondary power. It is this re. 
mains of contractile power, which fixes the dead body 
in whatever poſture it is placed: It is this remains of 
irritability, which preſerves freſhneſs in the animal 


| which ſeemed dead, but which is really dying ſtill: 


For the moment this lingering portion of life is gone, 
the body diſſolves, and falls down; and ſo we judge of 
freſhneſs, by the rigidity of the fleſh, and. foreſee ap. 
proaching putrefaction, by its becoming ſoft. There 
is no putrefaction in creatures ſuddenly killed, as in 
the accidents which happen to man, or in killing ani- 
mals by a ſudden blow; in theſe the body continues 
freſh and ſuſceptible of ſtimuli long after death: but 
if this inherent power, this irritable nature of the fibre, 
be exhauſted before death, or in the moment of death, 
then does the body fall quickly into the condition of 
dead matter, running through thoſe changes, which 
are the only true marks of death. The fiſh, which 
is allowed to ſtruggle till it be dead; the ox, over- 
driven before it be brought to the ſlaughter ; the 
animal killed by lightning, which ſuddenly explodes 
(if we may be allowed the expreſſion) all the powers 
of life; in theſe the contractile power is effectual- 
ly exhauſted ; no mark of irritability remains ; pu- 
trefaction comes quickly on: and ſo in thoſe who 
die of the. plague, of poiſon, of feyers, or of any ſud- 

| F | den 
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den and violent diſeaſe, which at once extinguiſhes 
life in the vulgar ſenſe, and robs the ſyſtem of that 
remnant of life, which the phyſiologiſt could produce 
to view; in alt theſe caſes, the body becomes putrid 
in a few hours. If a body becomes putrid ſo early 
in warm climates, it is not merely becauſe putrefac- 
tion is fayoured by heat; but it is becauſe heat exhauſts 
the vital power, and often a part of the body has loſt 
its organized power, and is almoſt putrid before 
the whole be dead. We find, that we are wrong 
in this, that when a body has loſt all feeling and mo- 
tion, we pronounce it dead; the nerves indeed have 
ceaſed to do their office; all feeling and conſciouſ- 
neſs is gone; but the mere animal power ſurvives the 


called into perfect life. 

The powers and privileges of the nervous ſyſtem, 
muſt not be ranked too high, nor valued too low : the 
perfect animal feels and moves by the nervous power; 
but ſurely its muſcles are actuated by a law of their 


before we. dare preſume, that there is any organ for 
diſtributing this nervous power. The punctum ſali- 
cus, is the heart of the chick; it is ſeen beating while 
the body of the chick is but a rude, unformed, and 
gelatinous maſs; daily this active centre encreaſes in 
ſtrength and power; and it has a delicate feeling of 
ſtimuli, and it quickly reacts, ſo as © to fly out into an- 
gry and perturbed motions,” by the application of a 
ſtimulus. It is excited by encreaſed heat, and lan- 
guiſhes when cold, till at laſt it dies; then it ceaſes to 
act, but ſtill. heat reſtores it to life: And is not the 
proof 


nerves, and through it the whole ſyſtem may be re- 


own nature: The heart of the chick begins to move, 


% 
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proof ſtronger in the grown animal, when we cut oui 


the heart, which anſwers to ſtimuli for ſome time; at 
laſt, ſeems to have its power exhauſted ; it lies dead for 
ſome time, till it again recovers its power? If this power 
proceeded from the nerves, how could it be renewed? 
but if it reſide in the muſcle only, it may have been 
wearied, and may revrve ; its organization may haye 
been deranged, and may be reſtored by reſt from 
ſtimuli ; and its parts may be compoſed again, reſum- 
ing their relative ſituation, and their active arrange. 
ment and form; or though it may be inſenſibleè to a ſti- 
mulus long applied, it may be ſtill alive, even to a lower 
ſtimulus of another kind; or it may awake again to 
the feeling of that ſtimulus, which, by being too long 
applied, had loſt its power. 

Senſibility depends upon the nerves; * motion on 
the muſcles : both are equally admirable and inſcruti- 


ble; the one conducing to all the enjoyments, and all 
the ſufferings of life, and to the intellectual faculties of 


man; the other being the chief ſupport of animal life, 

and the ſource of all the bodily powers. | 
As for the MECHANICAL PowERs, by which the con- 
trations of the muſcular fibre is forwarded or retard- 
ed, they are not what they have been believed ; for 
we find few circumſtances in the origin, inſertion, or 
forms of muſcles, to favour their power, but many by 
which their -power is abridged. There are certain 
points, where the length of lever gives an encreaſe of 
power. The maſtoid proceſs, and the occiput, are as 
levers for the head; the ſpines of the vertebræ, for 
the back; the olecranon, for the arm; and the pili- 
form bone, for the hand. The pelvis, and the jutting 
trochanters 
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trochanters, are as levers for the thigh ; the patella, is 


a lever for the leg; the heel bone, is a lever for the 
whole foot ; and the arch of the foot, is as a lever for 
the toes. Theſe are not the whole, but they are 
perhaps the chief levers in the human body. In all 
the other implantations, the muſcle is fixed, not be- 
hind the joint, but betwixt the joint and the weight 
that is to be moved. There is a greater loſs of power, 
when inſerted near to the joint; there is leſs loſs of 
power, when the tendon is inſerted far from the joint; 
and though we call ſuch inſertion a longer or ſhorter 
lever, there 1s always ſome loſs of power, and the true 
levers in the body are very few; far from providing 
mechanical forms to encreaſe the power, nature has 
provided ſuch a quantity. of contractile power, as to 
compenſate for any loſs of effect: So, in place of in- 
creaſing the effect of muſcles by levers, pulleys, and 
hinges, there is in almoſt every muſcle a great abate- 
ment of its force, by the form of the bones which 
it is deſtined to move; for muſcles loſe of their ef- 
fe, by their being implanted, not behind the joint, 
but betwixt the joint and the body to be moved; 
by the inſertion of almoſt all muſcles being very ob- 
lique, with reſpect to the motipns which they are to 
perform, ſo that half their force is loſt, upon the 
immoveable end of the bone. Much force is loſt, by 
a muſcle paſſing over many joints: one ſet of fibres in 
a muſcle hinders the action of adjoining fibres, and 
every degree of contraction takes from that muſcle 
an equal proportion of its power. Thus, every where 
in the human body, is power ſacrificed to the form 
and fitneſs of the part; that the joints may be ſmal- 
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ler than the limbs ; that the limbs may be proportion. 
ed to the body: and beauty and conveniency is 
gained by the ſacrifice of that power, which is not 
needed in the ſyſtem, ſince the wiſdom and goodneſ; 
of the Creator has appointed a degree of force in the 
muſcles, more than proportioned to all this loſs of the 
mechanical power. Thoſe who will admitre the ways 
of Providence, ſhould know how to admire ! Nature 
1s not ſeeking to compenſate for want of power, by 
the advantages of pulleys, and levers, and mechani- 
cal helps; nor is it in the forms of the parts, that 
the Infinite Wiſdom is to be found: for among other 
gifts, ſuch a portion of this ſpirit is given to man, 
that he has uſed the pulleys, and levers, accelerations of 
motion, and all the mechanical powers that reſult 
from it; he has invented valves of infinite variety, 
each perfect and true, to its particular office; he haz 
anticipated all that he has found, in the mechaniſm 
of the human body ; but the living power which 
compenſates for the want of levers, which allows every 
where power to be ſacrificed to the beauty of form, 
which has ſtrength in convulſive and violent actions, 
to break the very bones; this is the act of Infinite 
Wiſdom, on which our admiration ſhould chiefly 
dwell. : 


It is but the very elements, of ſo deep a ſubject, 
that can be delivered here. I muſt proceed to explain 


thoſe proviſions for eaſy motion, which may be con- 
ſidered, as belonging to the muſcles and bones, and 
as preparing us for a knowledge of the joints. 
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CHAP. X. 


or THE TENDONS, LIGAMENTS; BURSZ, AND ALL THE 
PARTS WHICH BELONG TO THE BONES OR MUSCLES, OR 
WHICH ENTER INTO THE CONSTITUTION OF A JOINT. 


Tur bones and muſcles themſelves are but the ſmall- 
eſt part of that beautiful mechaniſm by which the mo- 
tions of the human body are performed; for the parts 
by which the bones are joined to each other, or the 
muſcles fixed into the bones, are ſo changed, and va- 
ried in their forms, according to the uſes of each part, 
as to give a natural and eaſy ſhape to the limbs, ſecu- 
rity and firmneſs to their motions, and lubricity and 
ſmoothneſs to the joints by which theſe motions are per- 
formed; and this apparatus deſerves our attention, not 


merely that we may know the forms of theſe joinings, 


but that we may learn ſomething of the nature and 
uſes of each part, and the various degrees of ſenſibili- 
ty with which each is endowed ; for, from this kind of 
ſtudy concluſions will ariſe, which may lead us to the 


knowledge of their diſeaſes, ſuggeſting the means of 


their prevention and cure. | 
There is a Cifference in the parts of the human bo- 
dy, according to the ſeveral uſes for which they are de- 
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ſigned ; ſome are vaſcular and ſoft, others bony and 
hard ; ſome ſenſible, and very prone to inflammation 
and diſeaſe, others callous and inſenſible, having little 
action in their natural ſtate, and little proneneſs to dif. 
eaſe. The greater part of the human body 1s merely 


* inanimate matter, united into a moving and perfeq 


whole, by the ſyſtem of the nerves which abound in 
each creature, according to its wants, and are diſtri. 
buted in each ſyſtem according tothe uſes and functions 
of every part. In ſome places there is ſuch a conflux 
of nerves, as form the moſt delicate and perfect ſenſe, 
endowing that part with the fulleſt life ; while others 
are left without nerves, almoſt inanimate and dead, leſt 
feeling, where it ought not to be, ſhould derange the 
whole ſyſtem. | 

The living. parts of the ſyſtem are the muſcles and 
nerves; the muſcles to move the body, and perform 
its offices, each muſcle anſwering to its particular ſti. 
muli, and moſt of them obeying the commands of the 
will; the nerves to feel, to ſuffer, and to enjoy, to iſ- 
ſue the commands of the will, and to move the mul. 
cles to action: but ſtill the muſcles have their own pe- 
culiar kind of life, ſuperior to the nerves, and inde- 
pendent of them, always acting, always capable of 
greater action, always ready to receive the impulſe of 
the nerves. It is a power which ſurvives that of the 
nerves, acting even when ſevered from the generalſyſtem; 


and acting often on the living body, without the impulſe 


of the nerves, and ſometimes in oppoſition to the wall. 
The dead matter of the ſyſtem joins theſe living parts, 
and performs for them every ſubſervient office, forms 
coverings for the brain, coats for the nerves, ſheaths for 

the 
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the muſcles, and tendons, ligaments, and burſz, and all 


the apparatus for the joints; unites them into one whole 
by a continued tiſſue of cellular ſubſtance, which, 
from part to part through all its various forms, has no 
interruption, and ſuffers. no change, but ſtill preſerves 
its own inanimate nature, while it joins the living parts 
to each other. The tendons, ligaments, perioſteum, 
and burſæ, are all compoſed of this cellular ſubſtance, 


which, by its elaſticity, binds and connects the parts, 


and, by its dead and inſenſible nature, is leſs expoſed to 
diſeaſe, and is a fitter medium of connection for the 
living ſyſtem. 


OF THE FORMS OF THE CELLULAR SUBSTANCE. 

 Unptx various modifications and ſhapes, this dead 
matter performs moſt important offices among the liv- 
ing parts: — 1. It forms cELLs over all the body, which 
allow the parts to glide and move eaſily, which con- 
tain the fluid that makes all the motion of parts more 
eaſy and free, which ſtore up fat to fill the interſtices, 
to ſupport the parts in their action, to give a plump- 


neſs to all the body, and to be reabſorbed for the needs 


and uſes of the ſyſtem. This cellular ſubſtance is pe- 
culiarly uſeful to the muſcles, dives in among them, 
keeps their fibres at fuch due diſtance, that each 
may have its action, ſupports and lubricates them; 


ſo that perhaps the difference of ſtrength, in health 


and diſeaſe, depends, at leaſt, in ſome degree, upon 
this ſupport. The thinner halitus makes the play of 
the fibres eaſy and free; and the fat not only ſup- 
ports the fibres in their action, but lubricates them 

6 | ſo, 
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ſo, that a want of it is painful, while a ſuperabundance 
of it mcumbers the body. And Haller ſeems to have 
believed, that a diſeaſed increaſe of it might not only 
oppreſs, but almoſt annihilate the muſcular fibre. 

2. But it is ſtill further eſſential to a muſcle, that 
while it moves, it ſhould neither be hurt itſelf, nor harm 
the ſurrounding parts. Therefore, where one muſcle 
moves over another muſcle, ſoftfleſh upon ſoft fleſh like 


itſelf, there can be no hurtful friction, and the cellular 


ſubſtance is looſe and natural, preſerving its common 
form. But where tendons rub upon tendons, or bones 
upon bones, or where tendons rub upon muſcles, or 
upon each other, ſome defence is needed, and the cel. 
lular ſubſtance aſſumes a new form: The cells are run 
together into one large cell, with thicker coats, and a 
more copious exudation, ſo that, being more liberally 
bedewed with a gelatinous mucus, it prevents the bad 
effects of friction, and is called a BuxSA Mucosa, or Mu- 
cous bag. Theſe mucous bags are placed under rub- 
bing tendons, and chiefly about the greater joints ; 
ſome are large, and others ſmall ; their glairy liquor is 
the ſame with that which bedews the cellular ſub- 
ſtance, or the cavities of the joints; and the proviſion 


of nature is ſo perfect, that the occaſions which re- 


quire burſæ ſeem to form them by friction, out of the 
common cellular ſubſtance. | 

3. It is often uſeful that an individual muſole ſhould 
be encloſed in a tendinous ſheath, to give it ſtrength 
and firmneſs, and to preſerve it in its ſhape. All 
muſcles, or almoſt all muſcles, form for themſelves in- 
dividual ſheaths, ſuch as are ſeen encloſing the ſupra- 
ſpinatus and infra- ſpinatus of the ſcapula, the biceps 


humeri, 


wy 


* 
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humeri, and moſt of the muſcles of the leg and thigh; 


hut it is eſpecially neceſſary that the whole muſcles of 


the limb ſhould be encloſed in ſome ſtronger mem- 


brane than the common ſkin, both to give form to the 


mb, and ſtrength to its muſcles, and to keep the indi- 
yidual muſcles in their proper places, which otherwiſe 
might be luxated and diſplaced. And fo the trunk of 
the body, the arm, the thigh, the leg, are bound each 
with a ſtrong, ſmooth, and gliſtening ſheath, formed 


out of the cellular ſubſtance, condenſed and thickened 


by contiuual preſſure, And this alſo is thicker and 
ſtronger, according to the need that there may be for 
ſuch a help; for it is weaker over the flat muſcles of 
the back, or of the abdomen, ſtronger on the arm, 
ſtronger Kill over the ſtrong muſcles of the thigh. It 
is hardly to be diſtinguiſhed in the child ; grows thick- 
er and ſtronger as we advance in years and in ſtrength, 
and in the arms of workmen it grows particularly thick 
and ſtrong, encreaſing in the back, ſhoulder, or limbs, 
according to the particular kind of labour. Theſe are 
the membranes which, by encloſing the muſcles like 


ſheaths, are called the vacina, or Fascla of the . | 


the leg, the thigh, &c. 

4. Texpoxs or ropes were needed, * the muſcles 
could not be implanted thick and fleſhy into each 
bone, without a deformity of the limbs, and eſpecial- 
ly of the joints, which would have been not unſhapely 
only, but which muſt have abridged them of their mo- 
tions and uſes. Where a muſcle is not implanted di- 
rely into a bone, tendons are ſeldom required; and 
lo there are no tendons in the heart, the tongue, the 
eſ{ophagus, the ſtomach, inteſtines, or bladder. But 

: where 


408 OF THE TEN DON s, 


where tendons paſs over bones, or traverſe the Joints, 
their force is concentrated into narrower bounds ; ang 
long tendons are fixed to the ends of the muſcles, t) 
pull the bones: Theſe tendons, were once believed 
to be but the collected fibres of muſcles, gathered in. 
to a more condenſed form; by which condenſation, 
their properties of feeling and motion were loft, while 
they became hard, white, and gliſtening; and it wa 
believed, that parts which were fleſhy in the child, be. 
came tendinous in the adult. But we know by the 
microſcope, that the tendon is not truely continued 
from the fleſh ; that the fibres of the tendon, and af 
the fleſh, are not in the ſame line, the fibres of al 
penniform muſcles running into their tendon, in x 
direction more or leſs oblique ; and good anato- 
miſts have been able to ſeparate the tendon from the 
fleſh, without any violence, and with the blunteſ 
knives. Muſcles are irritable, and have nerves ; ten. 
dons are quite dead, have no viſible nerves, have nei. 
ther feeling nor motion, nor any endowment by which 
we ſhould believe them to be allied to the living part: 
of the ſyſtem; and many tendons, as the expanſion 
of the palmaris, may be unravelled into mere cellula 
ſubſtance. 

5. The PxRIOSTEUM is merely a condenſation of the 
common cellular ſubſtance, formed in ſucceſſive layers 
and the tendons are of the ſubſtance of the perioſteum; 
they mix with the perioſteum, and are implanted in- 
to it. In diſſecting a child, we tear up the periol- 
tæum along with tendons, and without hurting the 
bones ; but in proceſs. of time, the perioſteum, and 

conſequently the tendons, are inſeparably fixed to the 
bones. 
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bones. The perioſteum tendons, faſciæ, and burſæ 
mucoſæ, are all of one ſubſtance, and of one common 
nature; they are various modifications of that dead 
matter, which having but little vaſcularity, and no 
feeling, and hardly any diſpoſition to diſeaſe, is the 
fitteſt for its office, and bears the rougheſt uſage in 
our experiments, and the moſt violent ſhocks in the 
motions of the body, without any figns of feeling, and 
without falling into diſeaſe. 

6. Theſe tendons muſt be bound firmly down, for if 
they were to riſe from the bones, during the actions 
of the muſcles to which they belong, the effect of 
contraction would be loſt, and they would diſorder 
the joint, ſtarting out in a ſtreight line from bone 
to bone, like a bow-ſtring over the arch of a bow. 
The ſame inanimate ſubſtance ſtill performs this office 
alſo ; for the tendons of one muſcle often ſplit to form 
a ſheath or ring for the next, or their tendons after ta- 
king hold of the bone, ſpread their expanſion out over 
all the bone, ſo as to form an entire ſheath for the 
finger and toe; or there is a wide groove in the bone 
which receives the tendons, and it is lined with a car- 
tilage, and with a lubricated membrane; the mem- 
brane comes off from the lips of the groove, or from 
corners or edges of the bone, paſſes over the tendons, 
ſo as to form a bridge, or often it forms a longer ſheath, 
as in the fingers, or where the peronzi muſcles paſs 
behind the ancle; and thus the vacina orsHEATHS of the 
TENDONS are connected with the tendons, perioſteum, 
and other modifications of the common cellular mem- 
brane, | 

7. The perioſteum which has run along one bone, 
leaves it at the head, and forming a bag for the joint, 
| „ goes 
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goes onwards to the next bone. Thus, the perioſteum 
cf all the bones 1s one continued membrane, paſſing 
from point to point; each bone is tied to the next 
by its own perioſteum, and this membrane betwixt 
the end of one bone, and the beginning of the next, 
is ſo thickened into a ſtrong and hard bag, as to form 
the capſule of the joint; and the perioſteum is aſſiſted 
in performing this office, by the tendons, faſciæ, burſæ, 
and all that confuſion of cellular ſubſtance which 
ſurrounds the joint. The carsULE of the JoixrT is then 
a firm and thick bag, which, like. a ligament, binds 
the bones together, keeps their heads and proceſſes 
in their right places, contains that glairy liquor, 
with which the heads of moving bones are bedewed, 
and prevents the adjacent parts falling inwards, or be- 


ing catched betwixt the bones, in the bendings of the 


joints. The capſule of every joint proceeds from the 
perioſtæum, and is ſtrengthened by the tendons; it 
is formed like theſe parts, out of the cellular mem- 
brane; and when a bone is broken, or its perioſtæum 
deitroyed by any accident or diſeaſe, when a tendon 
{naps acroſs, when a joint is Juxated, and the cap- 
ſule torn, the injury is ſoon repaired by a thicken- 
ing of the cellular ſubſtance round the breach ; and 
wherever a bone being luxated, is left unreduced, a 
new ſocket, new perioſtæum, new ligaments, and new 
burſæ, are formed out of the common cellular ſub- 
ſtance ; and though the tendons may have been torn 
away from the head of the bone, they are fixed again, 

taking a new hold upon the bone. 
8. There are other LIGAMENTS Of a JOINT which pre- 
yent its luxation, guarding it at its ſides, or round all 
Ita 
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its circle, according to its degree of motion ; and thoſe 
ligaments are of the fame nature with the firſt, or 
burſal ligaments ariſe like them, from the perioſtæum 
chiefly, or indeed are truely but a thickning of the 
burſal ligament at certain points. 

The unniverſal connection of theſe parts is now 
ſufficiently explained, ſince we have followed the ſe- 
veral forms of cellular ſubſtance : 1ſt, Clothing the 


bones with a thick membrane, which, though inſen- 


{ible, and almoſt inanimate in its own nature, con- 
veys blood veſlels, the means of life, to the bones, and 
is named perioſteum : 2dly, The ſame perioſtæum, 
thickened and ſtrengthened by the adheſion of ſur- 
rounding parts, ſo as to form the capſules for the 
joints: 3dly, The tendon allo continued from the peri- 
oſtẽ um, and not growing from the muſcle, but merely 
joined to it: thly, We ſee that ſmaller tendon, expand- 
ed into a thinner tendinous ſheet, as in the brawn of the 
leg where the ham-ſtrings (whole expanſion ſtrength- 
ens the knee- joint), go down over the muſcles of the 
leg: 5thly, We ſee the perpendicular partitions of 


this faſcia going down among the muſcles, and dividing 


them from each other; and the cellular ſubſtance which 
lies under the faſcia, and immediately ſurrounds the 
muſcle, cannot be diſtinguiſhed from the inner ſurface 
of the faſcia itſelf: 6thly, And as for the burſæ, we 
ſee that they are formed wherever a tendon rubs over 
a bone. The upper ſurface of the burſa, is formed 
by the tendon which rubs over the bone ; the lower 
ſurface of the ſame burſa, is formed by the perioſteum 
of the bone which it defends; the ſides are formed 
by the common cellular ſubſtance, Its cavity appears 
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to be merely an enlarged cell; and the burſæ mu- 
coſœ, and capſular ligaments, are plainly of one and 
the ſame nature; their liquors are the ſame, they of. 
ten open into one another naturally, or if not natural. 
ly, at leaſt it is no diſeaſe, ſince no bad effects en- 
ſue. 


I muſt now explain more fully the conſtitution and 
nature of all the leſs feeling parts: For what I have 
ſaid might be thought to imply abſolute inſenſibility 
and total exemption from diſeaſe or pain ; whereas, 
the ſenſibility of tendons, ligaments, burſæ, and joints, 
ſtands on the fame footing with the feeling of bones: 
They are inſenſible in health; not eaſily injured ; en- 
tering ſlowly into diſeaſe; but their diſeaſes are equal. 
ly dreadful from their duration and from their pain: 
for by inflammation, their organization is deranged, 
their healthy conſiſtence deſtroyed, and their 2 1 
excited in a dreadful degree. 

The tendons of animals have been cut or pierced 
with embowelling needles; they have been pinched 
with nippers, and torn and cauteriſed; they have been 
burnt with a lighted ſtick, while the creatures neither 
ſtruggled nor ſhrunk from the irritation, nor ever 
gave the ſmalleſt ſign of pain. Oil of vitriol has 
been poured upon each of the parts belonging to a 
joint, and a piece of cauſtic has been dropped into its 
cavity, but ſtill no pain enſued; nay, ſome have been 


ſo bold, may I not ſay ſo vicious, as to repeat theſe 


experiments upon the human body, pinching, prick- 
ing, and burning the tendons of the leg, and piercing 
them with knives, in a poor man, whoſe condition 
did not exempt him from this hard treatment ; who 

Was 
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was ignorant of this injuſtice that was done to him, 
while his cure was protracted, and he was made a 
ſpectacle for a whole city. Without ſuch cruel and 
inhuman practices, we do not want opportunities of 
knowing, that, in the human body alſo, the tendons 
and burſæ have no acute feeling. When we cut open 
a faſcia or tendinous membrane, there is little pain: 
when (as in amputation) we cut the ragged tendons 
even and neat, there is no pain : when we ſnip with our 
ſcifſars the ragged tendons of a bruiſed finger to cut 
it off, the patient does not feel: when we ſee tendons 
of ſuppurating fingers lying flat in their ſheaths, we 
draw them out with our forceps, or touch them with 
probes, without exciting pain. In the old practice of 
ſewing tendons, there was ſome danger, but no imme- 
diate pain : when we cut down into the cavity of a 
joint, {till the pain is but ſlight, In a luxation, there 
is comparatively little pain. There is no pain when 
the ligament of the patella 1s broken away from the 
tibia, nor when the great Achillis tendon is torn. 
There is but little pain in the moments of thoſe ac- 
cidents which appear flight in the time, but which 
turn out to be the moſt dreadful ſprains. Yet, after 
rupture of the patella, the knee inflames and ſwells : 
after rupture of the Achillis tendon, there is ſwelling 
and inflammation, with ſuch adheſion of the parts as 
makes the patient lame : after the {lighteſt ſprain, ſuch 
inflammation ſometimes comes on as deſtroys the 
joint. There is but little pain when we firſt make 
an opening into any joint; yet it often brings on 
ſuch pain and fever, that the patient dies. In ſhort, 
every thing conſpires to prove, that though in wounds 


ot 
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of the leſs feeling parts, there is indeed future danger 
there is no immediate pain. Still there are many acci. 
dents which prove to us, that even in health, the joints 
are not entirely exempted from pain : a ſmart ſtroke 
on the knuckles, or a blow on the elbow, or a fall up- 
on the knee, are not perhaps the pureſt inſtances of 
feeling in joints; for ſuch blow may have hurt ſome 
external nerve; but when a ſmall moveable cartilage 
forms within the joint of the knee, though it be ſmall 
and very ſmooth, and lodged fairly within the cavity 
of the joint, 1t often gets betwixt the bones, cauſing 
inſtant lameneſs; the moment it cauſes this lame. 
neſs, it brings dreadful pains : the pain, the lameneſs, 
and all the feeling of inconveniency ſubſide the in- 
ſtant that this cartilage is moved away from betwixt 
the bones; and the joint continues eaſy till this mor. 
ing cartilage chances again to fall in betwixt the heads 
of the bones. Even the. pain from a blow upon the 
knee, for example, is plainly within the joint, and is 
cauſed by the force with which the patella is truck 
down againſt the ends of the bones, what indeed is'a 
ſprain, buta general violence and twiſting of all the parts 
which compoſe the joint? Theſe parts are of one com- 
mon nature, and may be arranged and enumerated thus: 
A joint is compoſed, of the heads of the bones ſwelling 
out into a broader articulating ſurface, and of a thin 
plate of cartilage, which covers and defends the head of 
each bone; ſometimes of ſmall and moveable cartilages 
which roll upon the bones, and follow all the motions 
of the joint, and, like friction wheels in machines of 
human invention, abate the bad effects of motion. 
There are mucous glands, or rather mucous bags, 


which convey a lubricating fluid: and there is a bur- 
fal 
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ſal ligament which forms the purſe of the joint, binds 


the bones together, contains the ſynovia, and prevents | 


the ſurrounding parts from being catched in the joint: 
There are leſſer ligaments on the outſide of this, go- 
ing along the ſides of the joint, and paſſing from 
point to point : There are great tendons moving over 
the joint, and burſe, or mucous bags, which accom- 
pany theſe tendons, and prevent the violence which 
their continual rubbing might do to the bones. All 
theſe parts are of one conſtitution and nature ; we 
cannot ſay that they are inſenſible, for their feeling 
is only deferred; it is flow, but not the leſs ſevere. 
The eye feels the inſtant that a mote falls upon it; 
but the ſkin does not feel a bliſter till it has been ſome 
hours applied; the ligaments and joints feel till leſs 
in the inſtant that any injury is done: but as the in- 
flammation of the bliſter excites the feeling, and de- 
ſtroys the fabric of the ſkin, producing pain and de- 
rangement of 1ts parts, the inflammation of joints, and 
of all the parts belonging to them, breaks up the orga- 
nization of the part, evolves the feeling, and then in 
them alſo comes diſeaſe and violent pain. They are flow 


in entering into action, but, once excited, they continue 


to act with a perſeverence quite unknown in any o- 
ther part of the ſyſtem. Their mode of action, what- 
ever it may be at the time, is not eaſily changed: if 
at reſt, they are not eaſily moved to action, and their 
exceſſive action once begun, is not eaſily allayed. 
The diſeaſes are infinite to which theſe parts are ſub- 
ject. They are ſubject to dropſical effuſions; they 
are ſubject to gelatinous concretions; they are ſubject 
to ſlight inflammation, to ſuppuration, to eroſions of 

their 


416 OF THE TENDONS, &c. 


their cartilages, and to exfoliation of their bones, 
correſponding with the dropfies, ſuppurations, and 
mortifications of the ſofter and more feeling parts, 
Rheumatiſm is an inflammation round the joints, with 
a flighter effuſion, which is ſoon abſorbed : Chronic 
rheumatiſm 1s a tedious and flow inflammation, with 
gelatinous effuſions round the tendons, and permanent 
{welling and lamenels of the joints. Gout, in a joint, 
is a high inflammation, with a ſecretion of earthy 
matter into its cavity. The inflammation of tendons 
is ſprain : effuſion of gelatinous matter round them is 
ganglion : ſuppurations in the tendinous ſheaths is 
whitloe : the inflammation of burſe is falſe white 
ſwelling, not eaſily diſtinguiſhed from the true: the 
diſeaſe of the joint itſelf is either a dropſy, where the 
Joint, though emptied by the lancet, 1s filled up again 
in a few hours, ſhowing how continual, and how pro- 
fuſe, both the exhalation and abſorption of joints na- 
turally is; or it is white ſwelling, which, next to 
conſumption, is the moſt dreadful of all ſcrophulous 
diſeaſes, which begins by inflammation in the joint 
itſelf, is marked by ſtiffneſs, weakneſs, loſs of motion, 
and pain ; which goes on through all the ſtages of 
high inflammation, dreadful pain, . deſtruction of car- 
tilages, enlargement of bones, feetid ſuppurations and 
ſpontaneous openings of the joints; which ſome- 
times ſtops by an effuſion of callus and concretion of 
the bones, forming a ſtiff joint, but which oftener 
ends in hectic fever, diarrhoea, morning ſwears, and 
extreme weakneſs ; ſo that the patient dies, exhauſted 
with fever and pain. 


5 B O O K 


BOOK III. 


OF THE JOINTS. F 


C H A . I. 
JOINTS OF THE HEAD AND TRUNK. 


1 K * = "WY Mo - 1 2 — - _ .. 4 K 


JOINTS OF THE HEAD AND SPINE. 


Almost every thing relating to the heads and pro- 
ceſles of the bones, and every propoſition concerning 
the motions which they have to pertorm, has been 
already explained, anticipating much of the anatomy 
of the joints: and the principles of motion mentioned in 
deſcribing the bones, ſhall form the chief propolitions 
on which my deſcriptions of joints (hall be arranged, 
ſeeking that method chiefly by which the joints may be 
eaſily and rapidly explained; for it is a {ubje& on which 

volumes might be beſtowed, and not in vain. 
We may compare, in the following order, the chief 
motions of the head and trunk. The head is ſo pla- 
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ced upon the oblique ſurfaces of the atlas, that it 
cannot turn in circles; but at that joint all the nod. 
ding motions are performed. The atlas reſts ſo up. 
on the dentatus, that there all the turning motions 
are performed. The neck and loins have their ver. 
tebræ ſo looſely framed, with ſuch perpendicular pro- 
ceſſes and eaſy joints, that there all the bending mo. 
tions are performed, while the back is fixed, or al- 
moſt fixed, by its connection with the ribs, and by 
the obliquity and length of its ſpines ; and though, 
upon the whole, the ſpine turns many degrees, yet 
it is with a limited and elaſtic motion where the 
whole turning is great, but the movement of each 
individual bone is ſmall. 2 

To ſecure theſe motions, we find, 1. The occipital 
condyles received into hollows of the atlas, where 
the oblique poſition of the condyles ſecures the joint, 
the occipital condyles looking outwards, the articu- 
lating ſurfaces of the atlas looking towards each o- 
ther, the occiput ſet down betwixt them, ſo as to be 
ſecured towards either fide, and the obliquity of the 


joint being ſuch withal as to prevent the head from 


turning round, Theſe joints of the occiput with the 
atlas, are, like the greater joints of the body, ſecured 
with regular capſules, or bag-like ligaments, for each 
condyle, each rifing from a rough ſuriace on the ver- 
tebræ, and being fixed into a roughneſs at the root of the 


condyle. 2. We find a flat membraneous ligament, 
Which extends from the ring of the atlas to the ring 


of the occipital hole, cloſing the interſtice betwixt 
the occiput and the atlas: It is confounded at the 
tides with the capſules of the articulating proceſſes ; 
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is very ſtrong before; and at the middle ſhort point of 
the atlas it ſeems a diſtin ligament, which is ſtrong 
only at this point, and very lax and membraneous 
behind #. 3. We find the atlas tied to the denta- 
tus, by a more complete order of ligaments. Theſe 
are, 1/4, (as betwixt the atlas and dentatus), regular 
capſules, or bags, fixing the condyles of one verte- 
bræ to the condyles of the other. 24ly, A croſs liga- 
ment + which, croſling the ring of the firſt vertebræ, 
makes a bridge, embraces the neck of the tooth- 
like proceſs, and ties it down in its place. 3dly, A 
ſmooth and cartilaginous ſurface all round the root of 
the tooth-hke proceſs, where this tooth of the denta- 
tus turns in the ring of the atlas, and is bound by 


the ligament ; and this rolling of the atlas upon the 


axis of the dentatus is ſo fair and proper a joint, that 
it alſo is all included in a capſular ligament. 47%, The 
point of the tooth-like proceſs having threaded the 
ring of the atlas, almoſt touches the occipital hole ; 
and there another ligament ties it by its point to the 
occipital hole J. £ 

36 j | All 


* This is part of what Winſlow called LIANMENTUN INvunDIBI- 
LIFORME, a FUNNEL-LIKE LIGAMENT, joining the firſt vertebra to the 
occiput, 

+ Viz. LicamtxTUM TRANSVERSALE, or TRANSVERSUM 3 and what 
are called the ArrENDICES of the TRANSVERSE L1GAMENT, are merely 
its edges, extending upwards and downwards, to be fixed into the 
dentatus, and into the occipital hole, ſo as to encloſe the toath- 
like procels of the dentatus in a capſule. 

| There are two flat ligaments which come from about the 


neck or root of the tooth-like proceſs, and which go obliquely 


upwards, to be fixed into the groove juſt behind the lip of the 
occipital hole ; but the ligament from the point of the tooth-like 
, --._.. proceſs 
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All the other vertebra have another kind of 
articulation ; to which the occiput, atlas, and den. 
tatus are the only exceptions, for their motion; 
are particular, and quite different from the. ref}, 
The atlas and dentatus bend, turn, and roll by 
connechons reſembling the common joints of the 
body ; but the other vertebre are united, each by its 
INTERVERTEBRAL SUBSTANCE, to the bones above and 
below ; they are alſo united by their articulating pro. 
ceſſes to each other : each articulating proceſs is held 
to another by a diſtin capſule ; each intervertebral 
ſubſtance is ſecured, bound down, and ſtrengthened 
by ſtrong ligaments; for the intervertebral ſubſtance, 
which of itſelf adheres very ſtrongly to the perioſteum, 
and to the rough ſocket- like ſurface upon the body of 
each vertebra, is further ſecured by a ſort of croſs 
ligament, which go from the rim or edge of one ver. 
tebra to the edge of the next, over the intervertebral | 
ſubſtance ; and ſo, by adhering to the interveriebral 
ſubſtance, they ſtrengthen it. Theſe ligaments croſs 
cach other over the interſtice betwixt each vertebra, 
and are very ſtrong. They are very regular, beauti. 
ful, and ſhining, and are named INTERVERTEBRAL II- 
GAMENTS. 

The ſpine is further ſecured by a general ligamen- 
tous or tendinous expanſion, which goes over the fore 
parts of all the vertebræ, from top to bottom of the 
ſpine. It begins at the fore part of the atlas; it al- 
moſt pats the body of the dentatus, or is ery 

ſlightly 


proceſs is not what it has been ſuppoſed, a fair round ligament 
of ſome ſtrength ; there is nothing more than a few ſtraggling 
fibres of ligament going from the point to the occiput, though 
Euflachius Las drawn it round and ſtrong, 
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ſlightly attached to it. It is at firſt pointed, ſmall, and 
round; it begins to expand upon the third vertebra 
of the neck, ſo as to cover almoſt all its body. It goes 
down along the bones, chiefly on their fore parts, and 
is but little obſerved on their ſides. It is weaker in the 
neck, where there is much motion; ſtronger in the back, 
where there is none ; weaker again in the loins, where 
the vertebræ move; but ſtill on the bodies of all the 
vertebræ it is ſeen white, ſhining, and tendinous. We 
can diſtinguiſh all along the ſpine interruptions and 
faſciculi, or firmer bundles going from piece to piece 
of the ſpine ; which faſciculi are indeed very ſeldom 
continued without interruption, further than the length 
of two or three vertebræ; yet the whole is ſo much 
continued, that it is conſidered as one uninterrupted 
ſheath, and 1s called the EXTERNAL or ANTERIOR VAGI- 


= NA, or LIGAMENT of the sINE *. 


But ſtill the canal of the ſpine- were left open and 
undefended, *rough and dangerous to the ſpinal mar- 
row, if internal ligaments were not added to theſe. 
The rings of the vertebre are held at a conſiderable 
diſtance from each other, by the thickneſs of the inter- 
vertebral ſubſtance, and by the correſponding length 
of the oblique proceſles ; but this ſpace is filled up by 
a ſtrong flat ligament, which goes from the edge of one 
ring to the edge of another, and ſo extending from the 
articulating proceſſes, backwards to the ſpinous pro- 
ceſſes, they fill up all the interſtice, complete the ca- 

| | nal 


*The LIGAMENTUM COMMUNE ANTERI1US, FASCIA LONGITUDINALIS AN- 
TERIOR, FASCIA LIGAMENTOSA, &c. It is from this ligament in the loins 
that the crura diaphragmatis ariſe, with tendons flat and gliſtening 
like the ligament itſelf, and hardly to be diſtinguiſhed from it. 


* 
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nal of the ſpinal marrow, and bind the bones together 
with great ſtrength *: Theſe are aſſiſted in their of. 
fice of holding the vertebræ together, by a continua. 
tion of the ſame ligament, or of a ligamentous mem. 
brane connected with it, which runs all the way on. 
wards to the ends of the ſpinous proceſſes, where they 
are ſtrengthened by accidental faſciculi+ ; and in the 
middle vertebræ of the back, but not of thoſe of the 
loins or neck, ſimilar ligaments are found alſo betwixt 
the tranſverſe proceſſes 4. | 
Next, there' is another internal ligament, which is 
not interrupted from bone to bone, but runs along all 
the length of the ſpine, within the medullary canal, 
and it correſponds ſo with the external vagina, or an. 
terior ligament of the ſpine, that it is called the eosrz- 
RIOR OF INTERNAL ligament h. It begins at the occi- 
put, lies flat upon the back part of the bodies of the 
vertebræ; at the interſtice of every vertebræ, it ſpreads 
out broad upon the intervertebral ſubſtance, doing the 
ſame office within, that the intervertebral ligaments 
do without. It is broader above; it grows gradually 
narrower towards the loins. Although it is called a 


vagina 


* They are named the LIGAMENTA SUBFLAVA CRURUM PROCESSUUM 
' SPINOSORUM., 

+ Theſe are named the MEMBRANA INTERSPINALES, and LIGAMENTA 
APICES SPINARUM COMITANTES, The ligaments which tie the points 
of the ſpines, running from point to point, make a long ligament, 
which ſtretches down all the ſpine. 

4 Called LicamtnTa eROCESSUUM TRANSVERSORUM, and found only 
from the fifth to the tenth vertebra of the back. | 

Fascia LIGAMENTOSA POSTICA, FASCIA LONGITUDINALIS ros rica, 
LIGAMENTUM COMMUNE POSTERIUS, | 
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vagina, or ſheath, it does by no means ſurround nor en- 


cloſe the ſpinal marrow, but is entirely confined to the 


covering of the bodies of the vertebra, never going be- 
yond the ſetting off of the articulating ſurfaces, or the 
place where the nerves go out. It adheres firmly to 
the bones, and does not belong at all to the ſpinal mar- 
row. It ſhould rather be called a ligament for the 
bones, than a ſheath for the medulla. The anterior 
ligament prevents ſtraining of the ſpine backwards : 
this one prevents the bending of the ſpine too much 
forwards, and they encloſe betwixt them the bodies of 
the vertebræ, and their intervertebral ſubſtances. 
There is yet a third internal ligament, which belongs 
entirely to the neck; it is called APARATUS LIGAMEN= 
TOSUS COLLI 3 it begins from the edge of the occipital 
bone, deſcends. in the canal of the vertebrae, is 
thin and flat, and adheres firmly to the body of 
each vertebra, covering the tooth- like proceſs. The 
- irregular faſciculi, or bundles of this ligament, ſtretch 
from bone to bone; and the whole of the apparatus li- 
gamentoſus extends from the edge of the occipital hole 
to the fourth vertebra of the neck, where it ends. Its 
chief uſe 1s alſo as a ligament, merely fixing the head 
to the neck. The dura mater is within theſe, imme- 
diately encloſing the ſpinal marrow. The ligaments 
which I have juſt named, may be well enough allowed 


to be © at once ligaments for the bones, and a ſheath 


for the medulla.” But there is no ſuch ſheath as 
that called ligamentum infundibiliforme by Winſlow ; 
tor either they are peculiar and diſtin ligaments for 
the bones, ſuch as I have deſcribed, or they belong ex- 
cluſively to the medulla, as the dura mater, which is 
indeed ſtrengthened at certain points, into the thick- 


neſs 
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way down through all the reſt of the ſpine, the con. 


of the common form, which ariſes from the neck of the 


and leſſer motions are performed by the condyle moy- 


neſs of a ligament; but the only cloſe connection ot 
the ſpinal marrow with the ligaments of the ſpine, 
is juſt. at the hole of the occipital bone; and for a little 


nection is by the looſeſt cellular ſubſtance. 


OF THE LOWER JAW, 


Tux Lower JAW is, by its natural form, almoſt a 
{tri tinge, and the lateral motion in grinding is but 
very ſlight. The joint is formed by a deep hollow or 
ſocket in the temporal bone, by a ridge which and; 
juſt before the proper ſocket, at the root of the zygo. 
matic proceſs, and by a long ſmall head, or condyle, 
which is placed acroſs the long branch, or condyloid 
proceſs of the jaw. Theſe form the joint, and the con- 
dyle, the hollow of the temporal bone, and the root 
of the zygomatic proceſs, are all covered with articu- 
lating cartilage. The joint is completed by a capſule 


condyle, and which is ſo fixed into the temporal bone 
as to include both the proper ſocket and the root of 
the zygomatic proceſs. Thence it is manifeſt, that in 
the motions of the jaw, this tranſverſe ridge is required 
as a part of its articulating ſurface ; that the common 


ing in the deepeſt part of its ſocket ; that the larger 
and wider openings of the mouth are performed by 
ſuch depreſſion of the jaw as makes its condyle mount 
upon the root of the zygomatic proceſs. While the 
laxation of the jaw is a ſtarting forwards of the con- 
dyle, till it is lodged quite before and under the zygo- 

Ty 4 matic 


* 


matic proceſs, and the condyle ſtanding upon the 


higheſt ridge, is the dangerous poſition in which luxa- 
tion is moſt eaſily produced. 

To render theſe motions very eaſy and free, a 
moveable cartilage is interpoſed. We find ſuch carti- 
lages in the joints of the clavicle, wriſt. knee and jaw, 
becauſe the motions are continual and rapid. The 
moveable cartilage is thin in its centre, and thicker to- 
wards its edges, by which it rather deepens than fills up 
the hollow of the joint. It correſponds in ſhape with 
the head or condyle of the jaw, and with the hollow 
of the temporal bone. It moves with eyery motion 
of the jaw, facilitates the common motions, and pre- 
vents luxation; but the joint is ſtill more ſtrongly ſe- 
cured by the ſtrength of its pteregoid and temporal 
muſcles, which are inſerted cloſe round the joint, than 
by any ſtrength of its capſule. It is the muſcles which 
prevent luxation; and it 1s their action alſo that makes 
luxation, when it has happened, ſo difficult to reduce. 


RIBS. 
Tux ribs have two joints, and a hinge- like motion, 


riſing and falling alternately, as we draw in or let out 


the breath. The two joints of the ribs are thus ſe- 
cured : Firſt, the proper head of the ribs being hinged 
upon the intervertebral ſubſtance, and touching two 
vertebræ, it is tied to the bodies of each by a regular 
capſule; the bag is regular, is lubricated within, and 
is as perfect as any joint in the body; it is radiated 
without, ſo as to expand pretty broad upon the ſides 
of the vertebræ, and has a ſort of diviſion, as if into 
two faſciculi, the one belonging to the vertebra above, 

3H the 


| JOINTS OF THE HEAD AND SPINE. 425 


_ 
— * 4 - _ 
— c A — — =, 
— - — _ _ <> - =, 
4 - _ — —— 
1 PRC - : — - 


* 
ak ——ũ——— ̃ᷓ———————— —— — 
——— gr 
—_ a a 
- —_— — 5 11.0 A ws 
o — 


- 
r 


— —— — — - 
> _ — — 
7 — 
— 


4% ' =. 
4 —— — 


= — 
— 


— 
2 


p 
426 JOINTS OF THE HEAD AND SPINE. 


the other to the yertebra below: they gradually v. 
niſh, and mix with the perioſteum upon the bodicz 
of the vertebræ; theſe are named LIGAMENTUM capt. 
TELLI COSTARUM, as belonging to the little heads of 
the ribs, 7 * 
The back of the rib, touches the forepart of the 
tranſverſe proceſs, and is articulated there; conſe. 
quently there is a ſmall capſular ligament belonging 
to this joint alſo ; but this joint 1s further ſecured, by 
two ſmall ligaments, which come from the tranſverſe 
proceſs of the vertebra, and take hold on the neck of 
the rib: one ſhort ligament coming from the point 
of the tranſverſe proceſs, is behind the rib, and is 
thence named LIGAMENTUM TRANSVERSARIUM EXTER- 
NUM ; another, rather longer, comes from the inner 
face of the tranſyerſe proceſs, goes a little round the 
neck of the rib, is implanted into the lower edge of 
the rib, and is named LIGAMENTUM TRANSVERSARIUM | 
INTERNUM : another ſmall ligament, exactly oppoſite to 
this, going into the neck of the rib, upon its back 
part, is allo very regular; and other ſubſidiary liga- 
ments from different points, aſſiſt theſe or ſupply their 
place. N 5 
The ribs are fixed into the ſternum by their car- 
tilages, each of which has a round head, a diſtin 
ſocket, a regular capſule, and ligaments which ex- 
pand upon the ſurface of the ſternum, much in the 
ſame way that the ligamenta capitelli expand upon 
the bodies of the vertebræ: a tendinous membrane, 
alſo binds the cartilages of the ribs, one to another, 
eroſſes over the interſtice, and fo covers the intercoſ- 
tal muſcles with a ſort of faſcia ; and the whole ſur- 
; | face 


JOINTS OF THE HEAH-AND SPINE. #25 


face of the ſternumr and that of the cartilages, is co- 
yered with this tendinous expanfion, which belongs 
confuſedly, to the origins of the pectoral muſcles, to 
the ligaments of the ribs arid ſternum, and to the pe- 
rioſteum of that bone. 


' CHAP. II. 


jOINTS OF THE SHOULDER, ARM; AND HAND: 


CLAVICLE: 


Fur joining of the clavicle with the ſternum, is the 
hinge upon which the whole arm moves, and is the only 
- point by which the arm is connected with the trunk: 
the round button-like head of the clavicle, rolls upon 
the articulating ſurface of the upper bone of the fter- 
num: it is in ſuch continual motion, that ſome parti- 
cular proviſion is required; and accordingly, it has, 
like the condyle of the jaw, a {mall moving cartilage, 
which rolls betwixt this head, and the fterhum. The 
cartilage is thin, and of a mucous nature; it is move- 
able in ſome degree, yet it is fixed by one edge to the 
head of the clavicle. This joint is encloſed in a ſtrong 
capſule, conſiſting firſt of a bag, and then of an outer 
order of fibres, which go out in a radiated form, upon 
the ſurface of the ſternum, like the ligaments of the 
ribs ; ; and they croſs and cover the ſternum, ſo that 
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the ligaments of the oppoſite ſides meet; and this 
meeting forms a cord acroſs the upper part of the 
ſternum, which is named INTERCLAVICULAR LIGAMENT, 
Thus is the clavicle fixed to the ſternum, and another 
broad ligament alſo ties it to the firlt rib. 

The joining of the clavicle with the ſcapula, is by 
the edge of the flat clavicle touching the edge of the 
acromion proceſſes with a narrow, but flat articulat. 
ing ſurface : both ſurfaces, viz. of the acromion, and 
of the clavicle, are covered with a thin articulating 
cartilage: in ſome ſubjects a moveable cartilage is al. 
ſo found here: it is a regular joint, and is very ſeldom 
abliterated ; yet its motion though continual, is not 
very free; it is rather a ſhuffling and bending of the 
ſcapula upon this bone, favouring the play of the 
other joints: it is ſecured firſt by a capſular ligament, 
which is in itſelf delicate and tlin, but which is 
ftrengthened by many ligamentous bands, which 
paſs (over the capſule) betwixt the clavicle and the 
acromion proceſs; the clavicle, as it paſſes over the 
point of the coracoid precels, is tied down to it by a 
ligament of conſiderable ſtrength, which comes from 
the point of the coracoid proceſs, is implanted into 
the lower or inner edge of the clavicle, and is named 
LIGAMENTUM COMMUNE TRAPEZOIDES; trapezoid, on ac- 
count of its ſquare form, and commune, becauſe it 
goes from the ſcapula to the clavicle ; while other li- 
gaments, going from one proceſs of the ſcapula to an- 
other, are named proper or peculiar ligaments of the 
ſcapula. There is a, ſmall flip of ligament which joins 
this, coming from the tendon of the ſubclavian mul- 
cle. | 
S: 5 SHOULDER 
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SHOULDER JOINT. 


Tux SHOULDER is one of the moſt beautiful joints, 
looſe and moveable, very free in its motions, but very 
liable to be diſplaced. To form this joint, the humerus 
has a large round and flattened head ; the cavity of the 
ſcapula *, which receives this head, is oval, or triangu- 
lar, ſmall and very ſhallow; it is eked out. with a thick 
cartilaginous border, which encreaſes the hollow of the 
ſocket, but ſtill it is ſo ſhallow, that the humerus can- 
not be ſo much ſaid, to be lodged in the glenoid cavi- 
ty, as to be laid upon it. Its capſule or bag, is very 
looſe and wide, coming from the edges of the glenoid 
cavity, and implanted round the neck of the bone: 
the joint is richly bedewed with mucus, or rather 
with a mixed ſecretion, which is partly ſecreted by a 
fimbriated organ, conſiſting of lacunæ or bags, the 
common organ for this ſecretion through all the joints, 
and by a thinner exudation from thoſe extreme ar- 
teries, which terminate, with open mouths, upon the 
internal ſurface of the bag. 

By the ſhallowneſs of its ſocket, and the largeneſs 
of its head, by the looſeneſs of its capſule, by all the 
forms and circumſtances of its ſtructure, the ſhould- 

er is exceedingly looſe, and very liable to be diſplac- 
ed: it has this looſe ſtructure, and ſuperficial ſocket, 
that its motions may be free, but feldom is there any 
grea: advantage gained in the human body, without 
a counterbalance of weakneſs and danger ; and every 
where in the lambs, u we obſerve that a joint is weak and 


liable 


It is called glenoid cavity, from the Greek name of a joint, 
and the name 1s not ablolutely appropriated to the ſcapula. 
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liable to luxation, in proportion as its motions are 
free and large. Yet the ſhoulder joint is not with. 
out ſome kind of defence; its ſocket is ſhallow, but 
it is guarded by the largeſt projecting proceſſes in all 
the body, by the acromion projecting and ſtrengthen. 
ing it above, and by the coracoid proceſs within; its 
ligament is lax, eaſily torn, and uſeful rather for con- 
fining the ſynovia, and keeping the head of the ſhould- 
er bone oppoſite to its proper cavity, than in ſecur- 
ing the joint by any ſtrength it has; therefore a li- 
gament extends from the coracoid to the acromion 
proceſs &, which completes the defences of the joint 
above, and at its inner ſide; and there comes alſo 
from the point of the acromion proceſs, an additional 
ligament, which adheres to the capſule : But the cir. 
cumſtance from which the chief ſtrength of the ſhoul- 
der joint is derived, is the inſertion of the four muſcles 
which come from the ſhoulder blade cloſe round the 
head of the bone, ſo that they adhere to the cap- 
ſular ligament, pull 1t up to preyent its being check- 
ed in the motions of the joint, ſtrengthen it by their 
thickneſs, for they are ſpread upon 1t : and the con- 
traction of the muſcles hold the humerus in its place; 
their total relaxation (as in certain caſes of weaknels), 
ſuffers the humerus to drop away from the ſcapula, 
without any fall or accident, forming what we are 
accuſtomed to call a luxation of the humerus, from an 
internal cauſe ; and the ſhoulder cannot be luxated by 
a fall, without ſuch violence as tears up theſe muſcles by 
the roots. We muſt add to this anatomy of the joint, 
that it is ſurrounded by numbers of burſæ or mucous 

| bags 


3 LiGamENTUM PROPAIUM TRIANGULARE SCAPULEs 
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bags *: one under the tendons of the ſubſcapularis ; 
one under theſhort head of the biceps muſcles ; one 
betwixt the coracoid proceſs and the ſhoulder bone ; 
and one under the acromion proceſs of the ſcapu- 
la, exceedingly large: and theſe are fo fairly parts 


of the joint, that very commonly they open into it 


with communications, either perfectly natural, or at 
leaſt, not hurtful, either originally exiſting, or form- 
ed by continual friction. It ſhould alſo be remem- 
bered, that the long tendinous head of the biceps 


muſcle comes from the margin of the ſocket, direct - 


ly over the ball of the os humeri, and through the 
capſule, by a particular hole. 
ELBOW. 

Tux ELBOW JOINT is formed by three bones; the 
humerus, radius, and ulna: The ulna bends backwards 
and forwards upon the ſhoulder bone ; the radius bends 
upon the ſhoulder bone along with the ulna ; it al- 
ways muſt accompany the ulna, but it alſo has a mo- 
tion of its own, rolling in circles; its round button-like 
head rolling continually with its edge upon a ſocket 
in the ulna, and with its flat face upon the tubercle 
of the humerus. The whole compoſes one joint, and 
is encloſed in one capſule ; the bones accompany each 
other in their luxations, as well as in their natural 
motions : the ulna is never diſlocated without the ra- 

dius being alſo diſplaced ; a circumſtance which is but 
| | 77 too 
* Vide Monro's tables of the burſæ mucoſæ, where all theſe 


parts are repreſented, the knowledge of which, is ſo very uſe- 


ful for the ſurgeon. I have opened this great burſze under the 
acromion proceſs, and let out four pounds of the peculiar mucus 
and gelatinous lumps, with which the diſeaſed burſæ are common- 
ly filled, 
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too little noticed, and, ſo far as I remember, hardly 
conſidered or known. The general carsvuLE ariſes from 
the humerus, from both the tubercles, and all round the 
two hollows which receive the olecranon and coronoid 
proceſſes of the ulna ; it is implanted again into the 
tip of the olecranon, and all round that figmoid ca. 
vity which receives the lower end of the humerus, 

and all round the edge of the coronary proceſs. It is 
alſo fixed round the neck of the radius; it compre. 
hends, in one bag, the humerus, radius, and ulna ; and 
unites them into one joint, performing two motions, 
viz. flexion and extenſion by the ulna, and rolling by 
the radius; the joint is lubricated by mucus and by 
fat, which is found chiefly about the olecranon : and 
that the bones may be further ſecured, additional li. 
gaments are ſpread out upon them, which are all 
without the common capſule of the joint lying upon 
it, and ſtrengthening it at the neceſſary points. 

1. There is the common capſule encloſing the 
whole. 2. It is the form of every hinge joint (and 
this is one of the pureſt) to have its capſule ſtrength- 
ened at the ſides, and the ſides of this, the elbow 
Joint, are ſtrengthened by two faſciculi, or ligamentous 
heads, which, coming from the tubercles of the hume- 
rus, ſpread a little upon the capſule, and adhere to it 
like part of its ſubſtance. One, from the outer condyle, 
ſpreads upon the neck of the radius, and is named the 
. EXTERNAL LATERAL LIGAMENT : one from the inner con- 
dyle of the humerus, goes upon the inſide of the cap- 
ſule, and ſtrengthens it there: it is implanted near the 
root of the coronoid proceſs of the ulna, and is named 
the INTERNAL LATERAL LIGAMENT. 3. The continual 
rolling motion of the radius requires a peculiar ligament ; 
an 
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and this peculiar ligament of the radius is named LIGA 
MENTUM coReNARIUM, becauſe it encircles the neck 
of the radius; ANULARE Or ORBICULARE, from its hoop 
or ring-like form: It is a very ſtrong and narrow 
{tripe or band, which ariſes from that part of the ulna 
where the radius rolls upon it, and ſurrounds the ra- 
dius, making at leaſt two thirds of a circle; and ſo 
having turned over the neck of the radius, is inſerted 
into the oppoſite ſide of the ulna. This is commonly 
_ deſcribed as a diſtinct ligament ſurrounding the neck of 
the radius, and having the common capſule implanted 
into its upper edge ; but, in truth, it is like the others, 
a thicker band of the common capſule, but with a 
diſtinction much more particular here, by the contraſt 
of the great thickneſs of the coronary ligament, and 
the extreme thinneſs of the capſule at the fore part : 
for the capſule of every hinge- joint is ſtrong only at 
its ſides; other bands from the outer condyle, and 


from the coronary proceſs of the ulna, ſtrengthen this 


ligament of the radius, and are known by the gene- 
ral name of ACCESSORY - LIGAMENTS of the coronoid 
ligament, as the lateral ones are known by the name 
of ACCESSORY LIGAMENTS to the capſule. | 

So that there is, 1. A complete capſule which encloſes 
all the bones; 2, Lateral ligaments which make the 
main ſtrength of the joint; 3. A coronary ligament 
which regulates and ſtrengthens the rolling motions of 
the radius, and keeps it firm, turning like a ſpindle in 
its buſh. The whole joint is ſurrounded with cellular 
ſubſtance ; the regularity of its ligaments is confound- 
ed by the adheſions of muſcles and tendons : though 
it is, on the whole, weak behind and before, and very 
TUNTIOQNS 31 | ſtrong 
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ſtrong at its ſides, yet tendinous and ligatnentous fibrey 
croſs it in all directions; fo that the capſule, and ity 
aſſiſting ligaments, are irregular and rough without; 
but gelatinous, ſmooth, and gloſſy within. | 


WRIST. 


Tur wist is one of the moſt moveable joints in 
the body, having the ſtrength of a mere hinge-joint 
(becauſe it is almoſt a ſtrict hinge, by the connection 
of the long ball of the carpus with the long hollow 
of the radius) ; and having, at the ſame time, all the 
properties of the moſt moveable joint, by the free 
turning of the radius, without the weakneſs which is 
peculiar to the circular and free moving joints. Theſe 
diſtinctions divide the wriſt joint into is two parts. 

1. The articulation formed by the ſcaphoid and lu- 
nated bones, which form an oval ball of articulation, 
and the great ſcaphoid cavity of the radius which re- 
ceives this ball: the end of the ulna does not proper- 
ly enter into the cavity of the wriſt, but its end, or 
little round head, is covered with a moveable carti- 
lage, and that cartilage repreſents the end of the ul- 
na. Now, this firſt joint, viz. of the ſcaphoid and 
lunated bones, the head of the radius, and the move- 
able cartilage which repreſents the head of the ulna, 
are ſurrounded by the general capſule or bag of the 
joint. The capſule ariſes from the ends of the radius 
and of the ulna; from the ſtyloid point of the one, 
round to the ſame point of the other; and is implant- 
ed near the lower rank of the carpal bones: though 
it adheres firſt to the ſcaphoid and lunated bones, it 
paſſes them, going over all the bones of the carpus, 
eſpecially 


/ 
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eſpecially i in the palm, fo as to add ſtrength to their 
peculiar ligaments; and in the palm, the tendons for 
the fingers run over it: ſo it forms on one fide an ad- 
ditional ligament for the carpus; on rhe other, it 
forms the floor of the tendinous ſheath, a ſmooth and 
lubricated ſurface for the tendons to run upon. This 
general ligament is ſtrengthened by particular ones 
coming from the ſtyloid proceſſes of the radius and of 
the ulna; But there are fo many irregular points of 
bone about the wriſt, ' that the little faſciculi, with 
which this capſule is covered and ſtrengthened, 
are innumerable. Within this joint, and ftretching 
from the groove betwixt the ſcaphoid and lunated 
bones, there is an internal ligament of a ſoft and 
pulpy nature; it is named L1IGAMENTUM MUCOSUM : but 
the very name ſhows, that it is leſs valuable as a liga- 
ment (ſince the joint is already well enough ſecured ), 
than as a conductor for the lacunz or ducts which 
ſeparate the mucus. 

2. The articulation by which the hand dem 
all its turning motions is that of the radius with 
the ulna: this is ſet apart altogether from the ge- 
neral articulation of the joint. The lateral cavity 
of the radius receives the little round head of the 
ulna ; they are encloſed in their own peculiar cap- 
ſale, which is ſo looſe about the bones, that al- 
though it is a regular capſule of the common form, it 
has the name of MEMBRANA CAPSULARIS SACCIFORMIS. 
Thus there is one joint within another; a moveable 
cartilage betwixt them, and the capſule of one, the 
more moveable joint, peculiarly wide, and not ſo 
ſtrong; all which ſhould be conſidered in thinking 
about luxations of the wriſt. , 
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The carpal bones are connected with each other ſo 
very cloſely, that the name of joint can hardly be uſed. 
They are rather fixed than jointed together. Each 
bone has four ſmooth articulating ſurfaces, by which 
it is united to the adjoining bones. The firſt two 
bones form the great ball of the wriſt ; the ſecond row 
again is united with the firſt, by a ſort of ball and ſoc. 
ket ; for the os magnum, which 1s the central bone of 
the ſecond row, has a large round head, which is re. 
ceived into the lunated hollow of the os lunare, which 
is the central bone of the firſt row. The firſt row is 
thus united to the ſecond, by a diſtin and general 
capſule, in addition to which each ſingle bone is tied 
to the next adjoining, by a regular capſular ligament 
within, and by flat croſs ligaments without, or rather 
Ly many bundles of ligaments, which croſs each other 
in a very complicated manner, and the little flat and 
ſhining faſciculi give the whole a radiated, or ftar-like 
form *. 

The metacarpal bones are alſo joined to the carpal 
in one row, by a line of joints, which are as one joint; 
beſides their common capſule, the metacarpal of each 
finger has its peculiar ligaments proceeding 1n a radi- 
ated or ſtar-like form from the carpal bones, and going 
out broad upon the metacarpal bones, and ſo nume- 
rous, that each metacarpal bone is ſecurely tied by li- 

gaments 


* Theſe are the ligaments which are really ſo unimportant to 
the anatomiſt, or to the ſurgeon, but which are ſo laboriouſly de- 
ſcribed under the titles of LiGamMENTA BREVIA, OBLIQUA TRANSVER- 
SARIA, and PROPRIA oſſium carpi; for they do in fact croſs and trant- 
verſe the carpus in every poſſible direction. 
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gaments to one or two of the bones of the carpus os 
and at their heads where the figures are implanted upon 
them, forming the knuckles, they are again tied by flat 
ligaments, which go from head to head of the metacar- 
pal bonesF, binding them together, permitting a ſlight 
bending towards each other, ſo as to make a hollow in 
the hand, but no ſuch wide motion as might affiſt the 


fingers; they are but as a foundation upon which the 
fingers ſtand and move. 


FINGERS. 


The joints of the fingers are formed by round heads 
in the upper end of one row of bones, and by hollow 
ſockets on-the lower ends of the next row ; each joint 
is qualified by the round form of its heads, to be a cir- 
cular and free moving joint; but it is reſtricted by the 
forms of its ligaments, to the nature of a hinge- joint; 
for each finger joint is included firſt in a fair round 
capſule, or bag, of the ordinary form, but that capſule 
is ſtrengthened by very diſtinct lateral ligaments upon 
its ſides, which lateral ligaments, form the chief ſtrength 
of the joints ; above thele lateral ligaments, the joint 
is ſtrengthened by a broad faſcia, or ſheath, which 
comes from the tendons of the interoſſei muſcles, co- 
vers the backs of all the fingers, and which is eſpecially 
ſtrong over the joints. One part of the apparatus of 
the wriſt joint is the ſmooth and lubricated suEATU, in 
which the tendons of the fingers run. It is formed 
in part by the outer fide of the capſule of the wriſt, 

| and 


And theſe alſo are named according to their ſeveral directions, 
LIGAMENTA ARTICULARIA, LATERALIA, RECTA PERPENDICULARIA, &c. 
+ Theſe are named the L1GaMenTA INTEROSSEA. 
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and in part by that bridge of ligament which proceed: 
from the four corner points of the carpal bones. This 
ſheath is lined with a delicate and ſofter modification 
of the common tendinous membrane, is fully bedewed 
with mucus, and is fairly to be ranked with the burſa 
mucoſæ, as it is indeed, like them, a ſhut ſack. But it 
is farther crofſed in fuch a manner by partitions be. 
longing to each flexor tendon, that each of them may 
be ſaid to have its appropriated burſa mucoſa, And 
theſe burſæ, to prevent the bad conſequences of fric. 
tion, are put both betwixt the croſs ligament and the 
tendons, and alſo betwixt the tendons of the upper- 
moſt muſcle, and of the deeper one, and again betwixt 
the tendons of the fingers and of the thumb. 

In the ſame way the ſheaths of the tendons, as they 
run along the fingers, may be confidered as part of the 
apparatus of their joints; for the firſt ſet of burſe, viz. 
thoſe which lie in the palm of the hand, ſtop before 
they reach the firſt joints of the fingers, and then other 
longitudinal burſæ begin from the firſt joint of the fin- 
gers, and go all along them to the laſt joint, forming 
a ſheath for the tendons to run in, which does at once 
the office of a ſtrong ligament, binding them down in 
their places, and which is ſo lubricated on its interna] 
ſurface, as to ſave the neceſſity of other burſæ. Theſe 
ſheaths are thicker in certain points, fo as to form croſs 
rings of ſtrong ligament; but the common ſheath, and 
theſe thicker rings, ſtill form one continued canal; theſe 
are named the SHEATHS and ANNULAR LIGAMENTS, OT 
CROSS LIGAMENTS * of the fingers, and are of the ſame 
nature with the burſe. Beſides theſe, there are no di- 

| ſtinct 


> LicAM2NTA VAGINALIA, LIGAMENTA.CRUCIATA, PHALANGUM, &c. 
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ain& burſie on the fingers, but there are ſeveral about 
the wriſt, and one eſpecially of conſiderable ſize at the 
root of the thumb f. 


— , 50 py "Y * * 


CHAp. III. 
JOINTS OF THE THIGH, LEG, AND ANCLE, 


OF THE HIP JOINT. 


Tus acetabulum, which is rough in the naked bone, is 
naturally lined with a thick and very ſmooth cartilage, 
The head of the thigh bone is covered with a ſimilar car- 
rilage, alſo very thick and ſmooth ; and theſe cartilages 
almoſt fill up that deep dimple which is ſeen in the 
centre of the head of the thigh bone, and ſmooth that 
hole which is formed in the centre of the ſocket, by 
the meeting of the ſeveral pieces of which it is compo- 
ſed, The ſocket is not only deep in its bones, but is 
further deepened by the cartilage which tips the edge 
ot the ſocket, and which ſtands up to a confiderable 
height. The ſocket is imperſe& at that fide which 
looks towards the thyroid hole ; the bony edge is en- 
tirely awanting there, and the ſpace is ifilled up by a 
ſtrong cartilaginous ligament, which goes acroſs this 
gap, from the one point to the other, and from its go- 
ing acroſs is named the LIGAMENTUM LAB RI cAxTILA- 


GINA! 
+ Vide Monro's Burſz Mucoſe, 
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GIN I TRANSVERSALE *, The capſ ular ligament of the 
hip joint is the thickeſt and ſtrongeſt of all the body. 
It is, like other capſules, a reflection and thickening of 
the perioſteum; the perioſteum coming along the out. 
ſide of the bone, leaves it at the edge of the ſocket, 
The perioſteum, ox rather perichondrium from the in. 
hide of the ſocket, comes up to the edge, and meet; 
the outer layer. They unite together, ſo as to form 
the general capſule enclofing the ring-like cartilage, 
which tips the edge of the ſocket between them. This 
ligament encloſes all the bones from the edges of the 
ſocket to the roots of the trochanters, embracing not 
only the head, but the neck of the thigh bone. The 
outer plate, continuous with the perioſteum, is thick 
and ftrong, and is aſſiſted by much cellular ſubſtance 
condenſed round it, and it is further thickened by ſlips 
which come from the iliacus, glutæus, and other mul. 
cles which paſs over the joint, while the external plate 
of the ligament lines the whole with a ſoft and well 
lubricated coat, | 
In addition to this general capſule, there are two in- 
ternal ligaments, 1ſt, The round ligament, as it is call- 
ed, which comes from the centre of the ſocket to be 
fixed into the centre of the ball of the thigh bone. It 
is not round, but flat or triangular, It has a broad 
triangular baſis, rooted in the ſocket exactly at that 
place where the ſeveral bones of the ſocket meet, form- 
ing a triangular ridge, which gives this triangular form 
to the central ligament. It has three angles, and three 
| {at 
This ligament is double, that is, there is one on the inſide of 


the edge, and one on the outſide ; thence it is often reckoned as 


two ligaments, yiz. LIGAMENTUM TRANSVERSALE INTERNUM et EX. 
TERUM, | 


flat ſides. It is broad where it ariſes from the bottom 
of the ſocket, is about an inch and a half in length, 
grows narrower as it goes outwards towards the head 
of the bone, and 1s almoſt round where it is implanted 
into the dimple in the head of the thigh- bone, at which 
point it is ſo fixed, as to leave a very remarkable rough- 
neſs in the naked bone. But round the roots of this 
ligament, and in the bottom of the ſocket, there is left 
a pretty deep hollow, which is ſaid to be filled up with 
the ſynovial gland. It is wonderful how eaſily authors 
talk of the ſynovial gland, as if they had ſeen it; they 
deſcribe very formally its affections and diſeaſes, as when 
hurt by a blow upon the trochanter ; yet there is no 
diſtinct gland to be found. There is a fringed and rag- 
ged maſs lodged in the bottom of the ſocket, hanging 
out into the hollow, and continually rubbed by the ball 
of the thigh-bone in its motions: the fringes and points 
certainly are ducts from which we can ſqueeze out 
mucus ; but it is by no means proved that they belong 
to a ſynovial gland, and it looks rather as if the ducts 
were themſelves the ſecreting organ, like the lacunæ, 
or mucous bags in the tongue, or in the urethra vagi- 
na, eſophagus, and other hollow tubes. Such a ſtruc- 
ture is fitter for ſuffering the ſtrong preſſure, and con- 
tinual action of the thigh bone, than any determined 
gland. We lee then nothing but mucous ducts of a 
fringed form, hanging down from this hollow into the 
cavity of the joint, a quantity of fat accompanying 
theſe fringes, and a pappy mucous membrane, which 
keeps theſe fringes and fatty membranes orderly, and 


the triangular ligament, that they muſt move with the 
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in their places, and which ties them ſo to the angles of 


3 K. | motions. 
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motions of the joint. This mucous membrane, which 
keeps theſe fatty f:inges orderly, has two or three ſmall 
bridles in different directions, whence they are named 
the LIGAMENTA Mucosa, or ligamentula maſſæ adipoſe 
glanduloſa; and this may be conſidered as the conti. 
nued inflection of the ſofter internal lamella of the cap. 
ſule, which not only lines the ſocket, but is reflected 
over the central ligament, and over the globe of the 
thigh· bone, covering them alſo with a delicate mucous 
coat. Other fringes of the ſame kind are found at the 
lower part of the joint, lying round the neck of the 
thigh bone, near the angle where the capſular liga. 
ment is implanted into the root of the great trochanter: 
the liquor from theſe mucous fimbrize, with the gene- 
ral ſerous exudations, are mixed and blended for lu- 
bricating the joint: | 

This capſule, which is naturally the thickeſt and 
ſtrongeſt in the body, almoſt a quarter of an inch in 
thickneſs, is farther ſtrengthened by many additions; 
for a flip of very ſtrong tendinous, or cellular ſubſtance 
condenſed, comes down from the lower ſpinous pro- 
ceſs of the os ilium, and ſpreads out over the capſule, 
and ſtrengthens it very much on its fore part; the 
{ſmalleſt of the glutæi muſcles adheres to the capſule, 
and ſtrengthens it behind; the pſoas magnus and ilia- 
cus internus paſs by the inner ſide of the capſule, and 
though they do not abſolutely adhere to it, they de- 
poſit much cellular ſubſtance, which is condenſed ſo as 
to ſtrengthen the capſule, forming at the ſame time a 
large burſa mucoſa, betwixt their tendinous fibres and 
the joint. That tendon of the rectus muſcle which 
comes from the margin of the ſocket, lies upon the 


outer 
L 
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duter fide of the capſule, adheres to it, and ſtrengthens 
it. The ſecurity of the hip-joint ſeems to depend 
more upon the ſtrength of its capſular ligament, than 
that of almoſt every other joint. 


THE KNEE.JOINT. 


Tar knee-joint is one of the moſt ſuperficial joints, 
and oneof the weakeſt, ſo far as relates to the bones, for 
the flat condyles of the thigh-bone are merely laid up- 
on the flat head of the tibia. There is here no fair ca- 
vity, receiving a large head, as in the joint of the hip ; 
no lighter ball and ſocket, as in the fingers; no ſtrong 
overhanging bones, as in the ſhoulder ; no hook-like 


proceſs, as in the ulna. This is not a hinge-joint, like 


the ancle, ſecured between two points of bone. We 

do not find the means of ſtrength in its bones, but in 
the number, ſize, and diſpoſition of the great ligaments 
with which its bones are joined; by virtue of theſe liga- 
ments it is the ſtrongeſt joint of the human body, the 
moſt oppreſſed by great loads, the moſt exerciſed in 
continual motions, yet leſs frequently diſplaced than 


any other. But this complication of ligaments which 


gives it mechanical ſtrength, is the very cauſe of its 
conſtitutional weakneſs, makes it very delicate, and 
very liable to diſeaſe. 

The bones which compoſe this joint are the tibia, 
thigh-bones, and patella ; and they are united by ma- 
ny ligaments, both within and without the joint. 

Iſt, The carsuLE of the KNEz is naturally very thin 

anddelicate, tranſparent asa cobweb. This thin capſule 
comes from the forepart of the thigh-bone, all round 
the articulating ſurfaces, whence it goes downwards by 
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the ſides of the condyles; from this origin it is inſerted 


into all the edge of the rotula, and in ſuch a way as to 
keep the rotula properly without the cavity of the 
joint, the capſular ligament going over its inner ſurface, 
and lining it with a ſmooth and delicate coat. It is 
fixed below into all the circle of the head of the tibia, 
and thus completes its circle, embracing all the bones. 
This capſule, naturally ſo thin and delicate, is made up 
from all the ſurrounding parts to a conſiderable thick- 


neſs; firſt, it is covered behind by the heads of the 


gaſtrocnemii; at the ſides, by the biceps, and other 
muſcles of the hamſtrings ; on its fore part, it is 


ſtrengthened by the general faſcia of the thigh, which 


goes down over the knee, and being there reinforced. 


both by its adheſion to the bones, and by the broad 
expanſion of the vaſtus internus ſartorius biceps, and 
other muſcles, which go out over the patella, it adheres 
to the capſule, nd makes the whole very ſtrong ; be- 
ſides which, there is a ligament, which, lying in the 
ham, upon the back part of the capſule, is named, in 
compliment to Winſlow, LIGAMENTUM POSTICUM WIN- 
sLowil. It is a ligament ſomewhat reſembling the la- 
teral ligaments of the elbow. It ariſes from the outer 
condyle, goes obliquely acroſs the back part of the 
joint, adheres to it, and ſtrengthens it; but often it is 
not found at all, or in ſuch ſtraggling fibres as cannot 
be accounted a ligamentum. It is manifeſt that the 
knee requires ſame ſuch additional ligaments behind, 
to ſerve as a check, and to prevent its yielding too 


far. Pe 


2. The knee, as being a hinge-joint, has its ſtronger 


| ligaments at the ſides, and although we ſpeak of la- 


teral 
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teral ligaments in the other joints, this is the only 
one where the lateral ligaments are very diſtinct, 


from the common capſule of the joint; on the inner 


ſide of the joint, there comes down from the internal 
condyle of the thigh-bone, a broad, flat, ligament, 
which is fixed into the inner head of the tibia, and 
is named the internal lateral ligament; on the out- 
fide of the knee, there deſcends from the. tip of the 
outer condyle a much ſtronger ligament, not quite ſo 
flat, rather round : It extends from the condyle of the 
thigh-bone, to the bump of the fibula which it em- 
braces. It 1s a little conical from above downwards ; 
it is from. two to three inches in length, and is na- 
med LIGAMENTUM LATERALE - EXTERNUM LONGIOR, to 
diſtinguiſh it from the next ; for behind this firſt ex- 
ternal ligament, there ariſes a little lower from the 
ſame condyle, along with the outer head of the gaſ- 
trocnæmius muſcle, a ligament which is called the 
LIGAMENTUM LATERALE EXTERNUM BREVIOR, and it is 
not ſhorter only, but ſo ſparce as not to be eaſily 
diſtinguiſhed, not having the true form of a lateral 
ligament coming down from the condyle, but of a 
mere ſtrengthening of the capſule, coming upwards 
from the knob of the fibula. 

3. The joint is ſtill further ſecured by ina li- 
gaments which are within the cavity of the joint ; 
they are named the CRUCIAL LIGAMENTS of the knee. 
They ariſe betwixt the hollow of the condyles of the 
thigh-bone, and are implanted into the back part of 
the middle riſing of the tibia: they lie in the back 
part of the joint, flat upon the back of the capſule, 
and the one croſſing a little before the other (but yet in 
| 1 contact 
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contact with each other, at the place of crofling): 
they are diſtinguiſhed by the names of 2 and 
POSTERIOR CRUCIAL LIGAMENTS, 

The PosTERIOR CRUCIAL ligament, is more perpen. 
dicular ; it ariſes from the hollow betwixt the con. 
dyles of the thigh-bone, and is implanted into + 
roughneſs on the back of the tibia, betwixt its two 
cup-like hollows, and behind the tubercle which di. 
vides theſe hollows from each other. While the pof. 
terior ariſes rather from the internal condyle, the 
ANTERIOR LIGAMENT ariſes properly from the external 
condyle, paſſes obliquely over the tuber, in the arti. 
culating ſurface of the tibia, and terminates in the 
cup-like hollow, The effe& of. theſe two ligaments. 
is more particular than is commonly obſerved ; for the 
one goes obliquely out over the articulating ſurface of 
the tibia, while the other goes directly down behind 
the joint; and of courſe when the knee is bended, 
the poſterior ligament is extended ; when the leg is 
ftretched out, the anterior ligament 1s extended ; they 
both are checks upon the motions of the joint : the 
anterior ligament prevents the leg going too far fore- 
wards ; the poſterior ligament prevents it being too 
much bent back upon the thigh. 

4. The-moſt admirable part of the mechaniſm of 
this joint, is the two SEMILUNAR CARTILAGES. They 
are ſo named from their ſemilunar form; they lie up- 
the top of the tibia, ſo as to fill up each of them one of 
the hollows on the top of that bone. They are thick- 
er towards their convex edges, thinner towards their 
concave edges; they end by two very acute and long 


horns, named the coxnua of the lunated cartilages. 
: 1n 
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In ſhort they reſemble the ſhape of the label, which 
we put round a wine decanter; and the two horns are 

tied to the tubercle, or ridge that ſtands in the mid- 

dle of the articular ſurface of the tibia, and conſequent- 
ly they are turned towards each other, ſo as to touch 

in their points. There are here, as in the other joints, 
maſſes of fat encloſing the fimbriated ends of the 
mucous duds, Theſe fimbriz, and fatty bundles, 
are formed chiefly round the circumference of the 
patella, commonly ſurrounding it with a complete 
fringe ; they are alſo found at the back of the cavity, 
about the crucial ligaments, and in all the interſtices 
of the joint; the fatty bundles filling up the interſtices, 
protecting the mucous ducts from more violence, than 
what is juſt neceſſary to empty them, and perhaps 
mixing their exudation with the mucus of the ducts. 

Theſe maſles of fat lie covered by the delicate in- 
ternal ſurface of the . and the mucous fimbriæ 
project from it. 

The inner ſurface of the capſule is ſo much larger 
than the joint which it lines, that it makes many folds 
or lurks, and ſeveral of theſe are diſtinguiſned by par- 
ticular names. Thus, at each fide of the patella, 
there are two ſuch folds, the one larger than the other, 
whence they are named LIGAMENTUM ALARE MATJUS, 
and LIGAMENTUM ALARE MNUs. Theſe two folds are 
like two legs, which join and form one middle fold, 
which runs acroſs in the very centre of the joint, viz. 
from the lower end of the patella, to the point of the 
thigh-bone, in the middle betwixt the condyles. It 
keeps the looſer fatty bundles and fimbriated ducts 
in their place, (viz. the hollow betwixt the condyles, 
| where 


where they are leaſt expoſed to harm); thence it haz 
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been long named the LIGAMENTUM MUCOSUM. The 
internal membrane of the joint covers alſo the ſemi. 
lunar ligaments, as a perichondriam ;- it comes of 
from the ridge of the tibia, touches the horns of the 
ſemilunar cartilages, moves over the cartilage, ſo as 
to give them their coat, and at the point where it firſt 
touches the horns, it forms four little ligaments, two 
for the horns of each cartilage. Theſe tags by which 
the four points of the lunated cartilages are tied, are 
named the LIGAMENTA CARTILAGINUM LUNATARUM, or 
more ſimply named the four adheſions of the lunated 
cartilages. There is a little ſlip of ligament, which 
goes round upon the fore part of the knob of the ti. 
bia, and ties the fore parts of theſe two cartilages to 
each other. It.is named LIGAMENTUM TRANSVERSALE 
COMMUNE, becauſe it goes acroſs from the fore edge of 
the one cartilage, to the fore edge of the other, and 
becauſe it belongs equally to each ; but for their fur- 


ther ſecurity, theſe cartilages alſo adhere to their out- 


er circle, or thick edge, to the internal ſurface of the 
general capſule of the joint, and that again adheres 


to the lateral ligaments which are without it; ſo that 


there is every ſecurity for theſe cartilages being firm 
enough in their places, to bear the motions of the 
Joint, and yet looſe enough to follow them eaſily. 
This joint has the largeſt burſæ mucoſæ of all, and 
theſe perhaps the moſt frequently diſeaſed. There is 
one burſa above the patella, betwixt the common 
tendon of the extenſor muſcles and the fore part of 


the thigh-bone, which is no leſs than three inches in 


length. There is a ſmaller burſa about an inch be- 
| low 
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low the patella, and under the ligament of the patella, 
protecting it from friction, upon the head of the ti- 
bia. Theſe burſz, I am perſuaded, are often the ſeat 
of diſeaſe, when it is judged to be in the joint itſelf. 
But the truth is very eaſily known; for if a ſwelling 
appear under the patella, projecting at the ſides, and 
raiſing the patella from the other bones, we are ſure 
that it muſt be in the main cavity of the joint : but 
if ſwellings appear above and below the patella, then 
there is reaſon to believe, that theſe belong to the 
great burſæ, which are placed above and below the 
patella, a complaint which is far leſs formidable than 
a ſxelling of the joint itſelf : I. would almoſt ſay, ea- 
fily cured ; for openings into theſe burſæ, though 
they ſhould be avoided, are leſs dangerous than open- 
ings into the joint. It is from miſtaking ſuch tu- 
mours for collections in the capſule itſelf, that authors 
ſpeak of openings into the joint as a familiar or eaſy 
thing, or think that they have done ſuch operations 
ſafely, when probably they were puncturing the ee 
only. 

Theſe burſæ mucoſæ lie under the tendon of the 
extenſor muſcles, and under the ligament of the pa- 
tella: They are of the ſame ſubſtance with the cap- 
ſule of the joint itſelf; they lie over the capſule, 
united to it by cellular ſubſtance, and the bundles of 
fat which are diſpoſed irregularly about the joint, be- 
long partly to the burſæ, and partly to the capſule; 
one end projecting into the cavity of the burſæ, while 
the other end of the ſame fatty bundles projects into 
ihe cavity of the joint. 
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Thus the knee-joint, which is the moſt important 
in all the body; the moſt oppreſſed by the weight of 
the trunk, and by the accidental loads which we car. 
ry; the moſt exerciſed in the common motions of 
the body, and the moſt liable to ſhocks and blows, 
which is the moſt ſuperficial and the weakeſt in al] 
that reſpects its bones, is the ſtrongeſt in its ligament, 
and the moſt perfect in all the proviſions for caſy mo- 
tion. 99185 | | 

I. The great carsULE of the joint encloſes the 
heads of the bone, ſecretes (in part) and contains the 
ſinovia; lines the joint with a ſmooth and delicate 
membrane, and, by turning over all the parts, and 
adhering to them, it forms the perichondrium for the 
cartilaginous heads of the bones, and the covering and 
ligaments for the moving cartilages of the joint. 

2. This capſule, which is exquiſitely thin, and 

which was formed for other uſes than for giving 
ſtrength to the joint, is ſurrounded on all ſides with 
ſuch continuations of the common faſcia, and ſuch 
particular expanſions of the ham-ſtring and other 
muſcles, as by adding outwardly ſucceſſive layers 
to the capſule, brings it to a eee degree of 
ſtrength. 

3. The capſule having no ſtreſs upon its fore part, 
is very thin upon its fore part, viz. at the ſides of the 
patella, but is ſtrengthened at the ſides by fair and 
diſtinct ligaments, going from point to point of the 
three great bones, and ſo large and particular, as to 
deſerye, more than any others in the body, the name 
of LATERAL LIGAMENTS ; at the back part of the joint, 
the ſame ſtrength i is not required as at the ſides; yet 

| | | it 
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it muſt be longer than at its fore part, wherefore it is 
ſtrengthened by the additional bands which are fome- 
times general and confuſed, but often ſo perfect and 
diſtin, as to be known by the name of the rosTERIOR 
L16AMENT of WiNnSLow ; and as the lateral ligaments 
prevent all lateral motions, this ſtrengthening of the 
capſule ferves as a check band behind. 

4. It is only in the greateſt joints that we find the 
additional ſecurity of iNTERNAL LIGAMENTS, and the 
only joints where they are perfect, are the joints of 
the hip and of the knee; the former having its round, 
br rather triangular ligament which ſecures the great 
ball of the thigh-bone, and fixes it in its place ; the 
latter having its cruical ligaments, which, coming 
both from one point nearly, and going the one over 
the face of the tibia, and the other down the back of 
that bone; ferve the double purpoſe of binding the 
bones firmly together, and of checking the larger and 
dangerous motions of the joint, the fore ligament 
preventing it going too far forwards, and the back li- 
zament preventing it bending too much. 

5. A MOVING CARTILAGE for facilitating motion 
and leſſening friction, is not common, but is peculiar 
to thoſe joints whoſe motions are very frequent, or 
which move under a greater weight; ſuch are the in- 
ner head of the clavicle, the articulation of the jaw, 
and the joints of the wriſt and of the knee ; and it is 
in the knee that the moveable cartilages have their 
moſt perfect forms and uſe, are large and flat ſemilu- 
{ nar, to correſpond with the forms on the head of the 
tibia ; thicker at their outer edges to deepen the ſock- 
et; and though moveable, yet ſo tied with ligaments, 
as never to go out from their right place. 
3L ij And, 
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And, 6. The mucous folicular bundles of fat, and 
the burſæ mucoſæ, which complete the lubricating 
apparatus of the joint, and the mucous frenulæ or 
ligaments, which both conduct the mucous fringes 
and keep them in their place, are more perfect in the 
knee, and greater in number and ſize, than in any 
other joint. 

1 may well call this the moſt complicated, and (by 
daily and melancholy proofs) it is known to be the 
moſt delicate joint of the body. 


FIBULA. 

The FIBULA is a ſupport to the tibia in its various 
accidents ; it gives a broader origin to the muſcles, 
and it is the chief defence of the ancle joint. It has 
no motion upon the tibia ; the beſt authors ſpeak of 
it as a ſymphyſis, which claſſes it with the joinings of 
the pelvis, and excludes it from the liſt of true and 
moveable joints. It is united with the tibia by a ſort of 
flat cartilaginous ſurface upon either bone ; it is mere- 
ly laid upon the tibia, not ſunk into it. It is tied by a 
cloſe capſule : it has no particular ligament for itſelf; 
but is ſtrengthened by the external lateral ligament of 
the knee, which adheres to this knob, and by the in- 
ſertion of the biceps tendon, which is implanted into 
this point, and which ſpreads its expanded tendon 
over the fore part of the tibia, and holds the bones 
together ; and the firmneſs of the fibula is further 
ſecured by the great interoſſeous ligament, which 
goes from bone to bone. 

I | ANCLE. 

The ancLz joint owes leſs of its ſtrength to liga- 
ments than to the particular forms of its bones; for 

bs while 


THIGH, LEG, AND ANCLE. 453 


while the ſtrong lateral ligaments of the knee guard 
it ſo that it cannot be diſlocated till they are torn, 
the lower heads of the tibia and fibula ſo guard tlie 
foot, that it cannot be laxated ſide ways, without ſuch 
violence as breaks theſe bones: Firſt, the fibula is ſo 
connected with the tibia, at its lower end, that they 
form together one cavity for receiving the aſtragulus, 
with two projecting points, the fibula forming the 
outer ancle, and the tibia forming the proceſs of the 
inner ancle ; the joining of the fibula to the tibia 
here, is like that of its upper end, too cloſe to admit 
of the ſmalleſt motion, and it is thoroughly ſecured 
by particular ligaments, one of which paſſing from the 
fibula to the tibia on the fore part, is named the L1ca- 
MENTUM SUPERIOR ANFTICUM, conſiſting, in general, of one 
or two diſtinct flat bands. Another more continued 
and broader ligamentous membrane goes from the 
fibula to the tibia acroſs the back part, and is named 
' LIGAMENTUM POSTICUM SUPERIUS 3 the LIGAMENTUM 
POSTICUM INFER1US, being but a flip of the ſame. Next 
comes the capſule of the joint, which joins the aſtra- 
galus to the lower heads of the tibia and fibula ; it 1s 
thinner both before and behind, than we ſhould ex- 
ped from the ſtrength: of a joint which bears all the 
weight, and the moſt violent motions of the body. 
But, in fact, the capſule every where ſerves other 
purpoſes than giving ſtrength to the joint, and never 
is ſtrong, except by additional ligaments from without; 
ſo it is with the ancle joint, the capſule of which is ex- 
ceedingly thin before; but it is ſtrengthened at the 
back part, and eſpecially at the ſides, by ſupplementary 
ligaments : Firſt, a ſtrong ligament comes down from 


the 
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the acute point of the inner ancle, expands in a f. 
diated form upon the general capſule ; adheres to it, 
and ſtrengthens it, and is fixed all along the ſides of 
the aſtragalus: This ligament, coming from one point 
and expanding to be inferted into a long linie, has a tri. 
angulat form, whence it is named LIGAMENTUM DEL. 
TOIDES ; and while the general ligament ſecures the 
joint towards that fide, the oblique fibres of its fore 
edge prevent the foot being too much extended, as in 
leaping, and its oblique fibres on the back edge prevent 
its being too much bended, as in climbing; but the li- 
gaments of the outer ancle, tying it to the outer ſide 
of the aſtragalus, are indeed diſtin, one going for- 
wards, one going backwards, and one running directly 
downwards; one goes from the point or knob of the 
fibula, obliquely downwards and forwards, to be inſert- 
ed into the fide of the aſtragalus; it is ſquare and flat, 
of conſiderable breadth and ftrength, and is called 
LIGAMENTUM FIBULZ ANTERIUS, Another ligament 
goes perpendicularly downwards, from the acute point 
of the outer ancle, to ſpread upon the ſide of the aſ- 
tragalus, and of the capſule, and is finally inſerted 
into the heel-bone ; this is named the LIGAMENTUM 


FIBULE PERPENDICULARE : A third ligament goes out 


ſtill from the ſame point, to go backwards over the 


back part of the capfule, adheres to the back of the 


capſule, and ſtrengthens it, and is named L1IGAMENTUM 
INTER FIBULAM, ET ASTRAGALUM POSTER1US. There 
is nothing very particularly worth of notice in the 
ancle joint, for it is covered with cartilages, lined with 
a ſoft and mucous membrane, and lubricated with 
mucous fimbrize and maſſes of fat, ſuch as are found 
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ip all the joints. It is ſtronger than the other joints; 
it can hardly be luxated, without a laceration of its 
ligaments, and breaking of the bones which guard it 
at either fide; and it is the great violence which is 
required for completing this diflocation, and the ter- 
cible complication of diſlocation, fracture, and lacera- 
tion of the ſkin, which makes this accident ſo dan- 
gerous beyond any other luxation. 

The ASTRAGALUS, os CALCIS, os NAVICULARE, and all 
the bones of the tarſus, are united to each other by 
large heads, and diſtin and peculiar joints; beſides 
which, the bones are croſs, tied to one another by liga- 
ments, ſo numerous and complicated, that they cannot 
nor need not be explained. They paſs acroſs from 
bone to bone, in an infinite variety of directions, ſome 
longitudinal, ſome tranſverſe, and ſome oblique. There 
is a curious complication, which we may call a web of 
ligaments, covering either ſide of the foot with ſhining 
and ſtar-Iike bundles; each bone has its capſular liga- 
ments for joining it to the next; each joint of each 
bone has its articulating cartilages always freſh and lu- 
bricated; each joint has, beſides its capſule, flat ſtrips 
of oblique, longitudinal, and tranſverſe ligaments, join- 
ing it to the neareſt bones, and the greater bones have 
larger and more important ligaments, as from the aſ- 
tragalus to the os calcis, from the os calcis to the os 
naviculare, and from that again to the ſcaphoid bone, 
CC. 1 555 N 

The metatarſal bones have their capſular ligaments 
joining them to the tarſal bones, and they have liga- 
ments ſtrengthening their capſules, and tying them 
more ſtrongly to the tarſal bones; and, as in the meta- 
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carpal bones, the ſeyeral ranks are tied one to anothet 
by croſs ligaments which paſs from the root of one 


bone to the root of the next. We have ligaments of 


the ſame deſcription and uſe, holding the metatarſal 
bones together, both on the upper and on the lower 
furface of the foot ; and all the ligaments of the foot 
are of great ſtrength and thickneſs. The lower end; 
of the metatarſal bones have alſo tranſverſe ligament; 
by which they are tied to each other. The toes have 
hinge- joints formed by capſules, and ſecured by late. 
ral ligaments, as thoſe of the fingers are; and, except 
in the ſtrength or number of ligaments, the joinings of 
the carpus, metacarpus, and fingers, exactly reſemble 

the joinings of the tarſus, metatarſus, and toes. 
But theſe ligaments, though helping to join the in. 
dividual bones, could not have much effect in ſupport. 
ing the whole arch of the foot. It is further ſecured 
by a great ligament, which extends in one triangular 
and flat plate, from the point of the heel to the roots 
of each toe. This is named the aroNEUROSIS PLANTA- 
RIS PEDIS, which is not merely an aponeuroſis for co- 
vering, defending, and ſupporting the muſcles of the 
foot; that might have been done on eafier terms with 
a faſcia very ſlight, compared with this; but the 
chief uſe of the plantar aponeuroſis is in ſupporting the 
arch of the foot. It paſſes from point to point, like 
the bow-ſtring betwixt the two horns of a bow, and, 
after leaping, or hard walking, it is in the ſole of the 
foot that we feel the ſtraining and pain; ſo that, like 
the palmar aponeuroſis, it ſupports the arch, gives ori- 
gin to the ſhort muſcles of the toes, braces them in 
their action, and makes bridges under which the long 
| | tendons 
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tendons are allowed to paſs ; it comes off from the hee] 
in one point; it grows broader in the ſame proportion 
as the ſole of the foot grows broad. It is divided into 
three narrow heads, which make forks, and are inſert- 
ed into the roots of the ſecond, third, and fourth toes; 
and the great toe and the little toe have two ſmaller 
or lateral aponeuerofis, which cover their own particu- 
lar muſcles, and are implanted into the roots of the 
great toe and of the little toe. | 

The burſæ mucoſe ſurround the ancle and foot in 
great numbers. None of them having any very direct 
connection with the joint, and moſt of them accom- 
panying thelong tendons as they pals behind the ancle, 
or in the ſole of the foot, are of that kind which we 
call tendinous ſheaths. Firſt, There are ſheaths of two 
or three inches long, which ſurround the tendons of the 
tibialis poſticus, and of the peronzi muſcles, as they 
paſs down be hind the ancle. The ſheaths of the pero- 
næi begin from that point where the tendons firſt begin 
to rub againſt the bone, and are continued quite down 
into the ſole of the foot ; making firſt a common ſheath 
for both tendons, and then a burſa peculiar to the ten- 
dons of the peronæus brevis muſcle, and about an inch 
in length. When the peronæus longus begins to paſs 
under the ſole of the foot ; the ſheath which encloſed 
it behind the ancle, is ſhut, and a new burſa begins ; in 
the ſame manner where the tendons of the flexor policis, 
and flexor digitorum pedis, paſs behind the inner ancle 
a burſa of three inches in length, ſurrounds them, and 
facilitates the motion. As the tendons of flexor muſ- 
cle go under the arch of the foot, they lie among ſoft 


parts, and rub chiefly againſt the fleſh of the maſſa 
| 3M cannea, 
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carnea, and the belly of the ſhort flexor muſcles : But 
whenever they touch the firſt joints of their toes, they 
once more rub againſt a hard bone. New burſæ are 
tormed for the tendons ; each burſa is a, diſtin bag, 
running along the flat face of the toe, and is of a long 
ſhape, and the tendon 1s carried through the centre of 
the lubricated bag, ſo that we ſee once more, that 
there is no true diſtinction betwixt burſ mucoſæ, and 
tendinous ſheaths ; nor betwixt the tendinous ſheaths, 
and the capſules of joints. 

Joints have been arranged under various forms, but 
not with much ſucceſs; and I do not know that enu- 
merating the joints in any particular order, will either 
explain the motions of individual joints, or aſſiſt in 
recording their various forms ; ſome joints are looſe 
and free, capable of eaſy motions, but weak in pro- 
portion, and liable to be diſplaced ; ſuch is the Jof 
of the 8H0ULDER, which rolls in every direction; o- 
ther rolling joints more limited in their motions, are 
better ſecured with ligaments of peculiar ſtrength; 
iuch is the JoixT of the Hi, where the ligaments are of 
great ſtrength both within and without ; ſome want- 
ing all circular motions, are hinge joints, by the mere 
torm of their bones; ſuch are the LOwWER Jaw, the 
VERTEBREA, the ELBOW, and the ANCLE JOINTS ; ſome 
are hinges by their ligaments, which are then diſ- 
poſed only along the fides of the bones ; ſuch are the 
KNEE, the R1Bs, the FINGERS, and the Tots. Some 
joints partake of either motion, with all the freedom 
of a ball and ſocket- joint, yet with the ſtrength and 
and ſecurity the ſtricteſt hinge: Thus the wxIsT hav- 
ing one joint by which its turning motions are per- 

3 formed 


— 


„ e e r © cop 


THIGH, LEG, AND ARM. 459 


formed, and another joint by which it rolls, has the 
two great endowments ſo rarely combined in any joint 
of the freeſt motion, and of great ſtrength ; ſo alſo has 
the HEAD, by the combination of two joints of op- 
polite uſes and forms; for its own condyles, play like 
a mere hinge, upon the atlas, and the axis of the 
dentatus, ſecures all the properties of a circular joint ; 
this combination gives it all the motions of either 
joint, without their peculiar defects. But there is 
{till a third order of joints, which have ſuch an ob- 
ſcure and (ſhuffling motion, that it cannot be obſerved. 
The carevus and METACARPUs, the TaRsus and MErA- 
TARSUS, the TIBIA with the FiBuLa, have theſe ſhuf- 
fling and almoſt immoveable joints; they are not in- 
tended for much motion among themſelves, but are 
appointed by a diffuſed and gradual yielding, to fa- 
cilitate the motions of other joints, 
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